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Table 1.

Names, abbrevlatlons, Ecoclass codes and general
Hemlock Zone Plant Assoclatlons of the Glfford Plnchot National

geographlic l{ocations of the Western
Forest.

RANT  ASSOCIATION

SCIENTIFIC NAME

ABBREY | ATION

ECOCLASS
CODE

GEOGRAPHIC LOCATION

Wet Group:

Western hemlock/
Skunk-cabbage

Kostern hemfock/
Ladyfern

western heit| ock/
Devii's cilubs Swordfern

Molst group;

Western hemlock/
Swordfern-Oregon Oxal 1 5

Western hemiock/ Alaska
huckleberry/Oregon oxal Is

Western hemlock/
Coolwort fosmflower

Western hemlock/
Swordfern

Maslic groupi

Western hemiock/Dwarf
Oregon grape/Seordfern

Tsu?a heterophyl la/
Lysichitum amaricanum

Tsuga heterophylia/
Athyrium f1| Ix-fem|na

Tsuga heterophylie/0Oplopanex
horridum/Folystichum nunltum

Tsuga heterophyl!a/Polystichum
munl tum-Oxal Is oregana

Tsuga hsterophytia/ Vaccintum
aiaskaanse/Oxal Is oregana

Tsuga heterophyllia/
Tlarella trlforluta

Tsuga heterophyl la/
Polystichum munltum

Tsuga heterophyl | a/Berber] §
nervosa/Polystichum mun]tum

TSHE/LYAH

TSHE/ATFI

TSHE/OPHO/POMU

TSHE/POMU-0XOR
TSHE/YAAL /OXOR
TSHE/TITR

TSHE/POMU

TSHE/BENE/POM)

CHM1-21

(HF4-21

CHE5=-24

CHF1-24

CHS6~13

MFZ-22

CHF £-25

CH31-26

saturated sltes,
GP and MH NF's

very molst s(tas,
rest &nd north ends of GP

very molst sites, especial ly
rest s$ldé of GP NF

wolst sltes, mostly lower
ajevaiions, GP and MH NF's

western edge of GP and
mid elev of Bufl Run, MH NF

molst sltes, higher alev
TSHE zone, rest slde of GP NF

molst gltes, lower slopes
wldespread; GP type

very wldespread, O esic sltes
GP and MH NF's



RANT  ASSOCIATION

SCIENTIFIC KAME

ABBREVIATION

ECOCLASS
CODE

GEOGRAPHIC LOCATION

Masic group (cont. )i

Western hemlock/ Alaska
huck | eberry/dogwood bunchberry

Western hemlock/ Ajaska
huckleberrys Salal

Western hemiock/
Yan!l!la-|enf

Western hemlock/
Owarf Oregon grape

Western hemlock/ Dwart
Oreagon grape-salal

Dry groups

Wastern hemlock/ Salal

Western hemiock/ Dogwood/
Yanilia-leaf

western hemlock=Douglas-f(r/
Oceanspray

western hemlock-Bougias=f ir-
Madrone

Tsuga hetarophyl|a/Yaccinlum
aiaskaense/Cornus canadensis

Tsuga heterophylia/Vaccinium
afaskaense.Gaultherla shallon

Tsuga heterophyita/
Achlys triphylla

Tsuga heterophy!la/
Berheris nervosa

Tsuga hetaerophylia/Berberis
nervosa~Gaultherla shallon

Tsuga heterophylia/
Gaultherle shsllon

Tsuga heterophylia/Cornus
nuttel i iifAchlys triphyiia

Tsuga heterophyl |e~Pseudotsuga
menzles!|/Holodiscus discofor

Tsuga heterophyl |a-Pseudotsuga
menzles!l-Arbutus menzlesll|

TSHE/VAAL /COCA

TSHE/VAAL-GASH

TSHE/ACTR

TSHE/BENE

TSHE/BENE-GASH

TSHE/GASH

TSHE/CONU/ACTR

TSHE-PSME/HOD |

TSHE-PSME-ARME

CHS6-15

am-14

CHF2-21

CHS1-25

CHS1-27

CHS1-28

CHS2-24

CHC2-12

CHCZ-13

higher elevations of TSHE zone
GP and MH NF's

higher elevations of TSHE zone
GP and MY NE!sg

wldespread throughout TSHE
2008, GP and MH NF's

higher sjevations of TSHE rone
upper sloper, GP gznd M{ NF'!'s

rldespread but more on east GP
ridges and upper slopes

more on east TSHE zone.
ridges and upper slopes

southern GP NF, south slopes
fower elevations

ridges, 5§ slopes, SE GP TSHE
zone, cliffs on MH NF

rock outcrops, especially
above Cow{ltz Rlver valley




Plant Associations
as Indicators of

Environment

A mountain ecosystem |s & mosaic of different enviromments,
each having [ts own unique physical and biotic
characteristics. Plant communities that occupy these
different sites are a fupction of the land®s topography,
geology, climate, herbivorous gnimals and those which
disperse seeds, pathogens, and the habitat requirements of
the plants avallable to vegetate the land.

In a sense, the environment acts as a screen (Illustrated
in Fig. 1) to prevent reproductive success of species
unsulted to a given slte, in a typical stream drainage for
instance, seed from a wl(e variety of plants makes up the
"seed rain" that falls on a glven plece of ground. In
extremely hot, cold, wet, dry or nutrient-poor sites, only
those species that can tolerate such conditions survive to
reproduce themselves. On the other hand, where more
moderate condltlons prevail, a larger number of species |3
able to reproduce, and competitive abillty becomes more

important in determining which species eventually beccme
dominant.

Fig 1. oOnly specles suited to extreme condltions survive
and reproduce in environments at the ends of molsture and
temperature gradlents,




Association

Boundaries:

In Space and Time

An extremely important concept fol lows from this perceptlon
of the environment as a screen to reproductive success:
Areas with an equivalent enviromment will, In general,
eventually support roughly the same combination of plant
species. A corol lary concept Is that the group of species
that eventually becomes daninant on a site acts both as an
Indicator of eavironmental conditions, and as a means of
comparing different sites to each other. For these
reasons, plant associations can be seen as one important
tool in the prediction and control of effects of forest
management activities.

It's fairly easy to see that plant associatlions have
boundaries in space, since soil characteristics, topography
and climate vary across the landscape. In most forested
areas boundaries between areas having dlfferent plant
associatlons are quite gradual, because envirommental
conditions change slowly over a relatively long dlstance.
This often makes mapping distinct |Ines between communitles
virtually impossible. This Meontinuum" nature of
vegetation on the west slope of the Cascades must be
recognized by anyone trying to use Thls guide. There are
many stands where the vegetatlon Is transitional between
two or more plant assocliations, and a judgment must be made
as to which descriptlion f Its best. These sites may be

treated by mixing the management recommendations of the
different types.

It is also true that plant communlties have boundarles in
tlme. Groups of dlifferent plant species succeed each other
over time on a particul ar piece of ground because the
physical and biological condltions of the land change
temporal ly as wel | as spatlal ly.

For example,n managed forests there are many
different-aged communlties of herbs and shrubs givIing way
to new stands of trees. As a young stand of trees grows,
the ground surface becomes [ncreasingly shaded and many

| tght-{oving speclies are eliminated from the plant
community because they cannot perpetuate themselves.

As thls development of vegetation In a disturbed area
progresses, eventually the specles composition stabilizes
Into a communlty that reproduces Itself, rather than being
replaced by sanething else. This ultimate community, which
prevails unless [t |s disturbed again, is called the giimax
plant comeunity, or plant association, and the process of
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communl!ty Is reached Is called successlofn. The plant

-communities that precede the cl imax assoclatlon are called

seral _stages. Some readers may be famillar with the term
habjtat type. It Is used to refer to the comblnation of a
plant assoclatlon and the physical/ciimatic habitat In
which It occurs (Pflster et al. 1977). A zopne |s the area
within which a partlcuiar tree species 1s the stand
dominant in the climax plant community, For example, the
Western Hemlock Zone encompasses forests where western
hemlock would eventually dominate the overstory (assumlng
no dlsturbance takes place). Forests that today have
Douglas-fir In the overstory wlth western hemlock In the
understory are considered to be wi{thin the Western Hemlock
Zone because the Douglas-fir Is not reproducing itself.
while western hemlock lg,

Plant assoclatlons for forested areas must fnitially be
Identified In mature stands, since that Is where the
vegetatlon has more or | ess stab | | ized. In many cases,
however, the cl Imax plant assoclatlon for earl [er seral
stages can be inferred from the presence of Indicator
plants. By thls means, environmental iy equivalent areas
can be ldent!fled even though they may be at dlfferent
places on the successional route. Conversely, the
composition of seral stages can often be predicted from the
climax plant assoclatlon, making [t posslible to know
whether undesirable specles are |lkely to be present
following disturbance.

The complex of associations or commuhltles that occur
within a zone can be referred to as a Sserles. Often we use
the terms Zopne and serjes Interchangeably, though "series®
descrlbes a group of associatlons and "zone" the land on
which the assoclatlons occur. A similar relatfonship
exists between the terms "habpltat type" and “plant
assoclation™ as exists between MWzgpne™ and "serias',

Vegetation zones are of Interest because they generally
represent major large-scale ¢[imatlic¢ differences within a
regqlon. A dlscusslon of the forest zones found on the
Glfford Plnchot National Forest Is presented In Chapter 3
of this guide.

Intergradatton among assoclatlons {s most pronounced In the
transi+ion area between the forest zones (l.e., Western
Hemlock Zone/ Paclifle Silver Fir Zone transition). We do
not describe separate transition zones, as do some

authors.  The simpl [¢ity of our system requires flexibl} Ity
by wusers worklng in the transltlon area between forest
zones.



Methods

The c¢lassificatlon is based on a relatively standard
vegetation analysis procedure of our study plots
established throughout the Gifford Pinchot Natlonal

Forest. Our sampling scheme involves selecting undisturbed
stands which include the natural vegetation variation found
wiThln the Western Hemlock Zone. These plots are in stands
preferably at least 60 years old so the understory
vegetation has had someé time in which to peccme established
and reflect the future potential of the site. We meas ur‘?d
percent cover of all vascular plant species within 500 m
plots. We also cot lected detailed information on timber,
soils and wildlife features of the plot area; techniques
for each are mentioned separately in Chapter 2. Figure 2
displays the distribution of our plots. Appendix |
provides a detailed breakdown of plots in each association
by Ranger Dlstricts, township and range.

The association classification is the result of & dynamic
interaction between subjective and objective multivarlcte
statistical procedures. We tested initial plot ordering
results (Yoltand and Connelly 1978) with results from
detrended c¢orrespondance anal ys i s (DECORANA) (Gauch 1977
plus supplements; Gauch 1982). Two-step indicator species
analysis (TWINSPAN) was used to examine the ¢lassif ication
value of various species and plot groups. Results were
checked to t-e-order the subjective associatien groupings.
Old-growth plots were more heavily weighted as they better
reflect the eventual floristic composition which define
associations. Preliminary keys were field-tested ang the
f Inal classif ication modif ied. We careful !y compared final
association classifications of different Natlonal Forests.
Nine associations were identical between the Gifford
Pinchot and Mt. Hood National Forests, so combined data are
presented for these types (see Hal verson et al. 1986).
These associations {2 of which are very Uncommon on the
G.P.) are listed in Appendix 3.
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uUses of Plant
Associations in

Forest Management

The underlying value of plant assoclation guides is that,
because plant associations are incdicators of their
environment, they al low one to make inferences about a wide
range of ecosystem factors (i.e., moisture, temperature,
soll and hydrologic conditien, wildlife, etc.). The
asscciatlon concept helps reduce complex vegetation
patterns to an understandable and managable set of types.
Thls helps users to more easily "read" the landscape, and
communicate that Information to others in an organized
fashion.

This association classification should be widely used on
the Forest. Engineers can use plant associations to locate
high water table areas. Recreation planners can locate
campsites in plant associations that quickly recover from
trampl ing and resist soil compaction. Silviculturists can
use them to help decide where shelterwood harvest rather
than clearcutting wi | | produce the best results. where
severe brush competition may follow broadcast burning, or
where cold-tolerant specles should be used in
reforestatlon. Plant associations differ In their ability
to provide forage and hiding cover for wildlife, an
important consideratlon In managing big game. Sane
associations may be particularly prone to development of
damage through dlsease or windthrow. Fuels managers can

in‘er site moisture gradients useful to area fuel
management plans.

At a broader level, plant associations provide a framework
for storing and retrieving data on response of different
kinds of sites to ¢lfferent forms of management, and for
applying research results c¢r recommendations to actual land
areas. As our knowledge about plant associations
increases, their value as tcols for management wil |
increase as we{ l. The patterns of assoclations we see in
nature are the result of the year-in and year-out struggle
of plants with their environment, responding to far more
physical and biological variables than we could ever hope
to accuratel y measure. And it is just this resource (the
vegetation) that we, as land managers, are largely
interested in, both for its own merits and its enormous

effects on most other valued attributes of a Natlonal
Forest.



OVERVIEW OF THE
ASSOCIATIONS
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The dominant environmental features which affect the
distribution and appearance of plant associatlons In the
western Cascades are effectlve moisture and temperature.
Figure 3 displays an lIdealized [nterpretation of the
distrlbutlion of the plant associations described In this
gulide along temperature and effective moisture axes.
Temperature {5 largely a function of elevation, but
topographic positich relative to cold air dralnages can
also be Important. Effective moisture measures the
relative amount of sgi| water available to plants. This Is
just as much a function .of sg{| water holding and
sub-irrigatlon processes a5 It is a functlon of Incident
preclpitation. Physlographic features of Western Hemlock

Zone associations on the Glfford Pinchot Natlonal Forest
are summarized In Table 2.

Wet-site Plant Associations

The wettest areas in the Western Hemlock Zone Include
forested wetlands characterized by skunk cabbage
(TSHE/LYAM). The other very molst forested assocliations
are Western hemlock/Ladyfern (TSHE/ATFi) and Western
hemiock/devii's club/swordfern (TSHE/OPHO/POMU}. T h e
former occupies very melst and shaded lower slopes and
bottamiands whereas the latter Includes a variety of very
moist forests from ripartan to near-riparlan to excessively
wet areas prevalent on the western slopes of the Randle
Ranger 0 Istfr lIct.

Moist-site Plant Associations

Four associations Indicate molst (not wet) cond!+ions, Two
are characterized by the presence of Oregon oxalls:
Western hemlock/ swordfern- Oregon opxatlls {TSHE/POMU=0OX0OR}
(at warm sites In the western portlons of Wind River and
Randle FB's and St. Helens N,Y¥.M.), and Western hemlock/
Alaska huckleberry/ Oregon oxalls (TSHE/VAAL/OXOR)(rare,
restricted to the western tip of the G.P.). The other two
moist-site assoclatlons are more widespread: Western
Hemock/swordfern (TSHE/POMU) and Western hemiock/

foamf | ower {TSHE/TITR}, These have a r]ch herbaceous flora
and high timber productive potential, though moist solls
can limit management actlvitles.
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the Glfford Pinchot Natlonal Forest Western Hemlock Zone.

Abbreviations are described

oak (QUGA} types will be described In future pub!lcations,

In Table 1. The grand fir (ABGR) and

TEMPERATURE
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Table 2. Mean elevatlon and slope, and percent of study plots on the Glfford
PInchot National Forest of each Western Hemlock Zone assoclation by

elevation, slope, aspect and topographic microposition classes.

Association: TSHE/ TSHE/ TSHE/ TSHE/ TSHE/ TSHE/ TSHE/ TSHE/
LYAM ATFI OPHO/ YAAL / POM- TITR POM BENE/
POMU OXOR OXOR POMU

Elevation (ft,}

Haan 2200 1785 1878 1830 1606 1788 1639 1794
$ < 1500 38 24 43 b3 50 il
£ 1500-1999 13 47 50 43 3t 2% 44
$ 2000-2499 100 50 24 50 14 73 13 19
1 2500~2995 13 13
$ > 3000 5 8
Slope (%)
Mean ¥ 3 32 i0 33 27 40 19
$ 0-15% 100 25 15 21 44 13 13
§ 15-308 13 18 50 29 19 31 13
£ > 308 63 47 50 50 37 56 75
Aspact
§ North (316%=d5* 50 38 50 50 15 25 38
$ East (46%-135%) 13 12 7 22 25 25
£ South(136°-225%) 38 24 7 41 It 19
% Wes¥ (226°-313%) 100 24 50 3% 22 19 19
Topogrephic
Micropoa({tion
{ Ridgetops 6 [
$ Stope upper 1/3 2% 20 1%
£ Siope ald 1/3 14 b1} 43 % 40 38
$ Slope lower 1/3 57 5 50 14 39 by 2%
{ Bench 50 ? 22 &
3 Tos of Siops 13 14 4 [
§ Bottom 100 29 15 21 9 1x [
Association: TSHE/ TSHE/ TSHE/ TSHE TSHE/ TSHE/ TSHE/ TSHE= TSHE=
VAN / VAR~ ACTR BENE BENE~ GASH CONU/ PSME/ PSHE-
COCA GASH GASH ACTR HOD | ARMNE

Elevation (ft,}

Maan 2347 2151 2024 2552 1996 2110 1934 2173 1940
§ < 1500 15 13 22 3 21 25 20
§ 1500-1999 19 38 28 6 24 20 30 50 50
{ 20002499 73 = 28 37 43 20 40 50 30
$ 2500~2999 38 s 14 4 10 30 10
§ > 3000 8 9 20 2 5
Stope (5

Mean 26 26 3% 49 39 9 4
£ 0-15% 3s 38 28 g 17 19 zg 2 “
£ 16-30% It 18 22 6 2t 7 10 13
>3 3t 25 31 85 62 67 70 ar 100
Aspact
£ Morth (316°-4%° 13 26 26 19 43 20 3
f Eagt (46°-138%) 46 63 1% 5 10 14 20 !
£ South(138%-22%¢ 3 13 29 37 40 19 20 50
$ West (226%-315° 23 13 30 34 31 24 40 25 100
Topograghic

Micropositlon
3 Ridpetops 13 4 5 10 59
3 Siope upper 1/3 8 13 8 H 24 15 50 83 50
{ Slope mid 173 s 23 bl 48 19 25 10
4 Slope lomer 1/3 3y 18 27 30 35 3% 20 38
§ Bench 31 z 3 H#) 10 10
1 Toe of Slope 15 & 2 10

{ Bottom 13 12 3 5 10
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Intermediate {mesic) Plant Associations

The greatest area of the Western Hemlock Zone on the
Glfford Plnchot Natlonal Forest has Intermaedlate moisture
availabliiity, and ls occupled by associations Indicatlve of
"mesic" (or moderate) conditlons. These are quite
productive and fatrly robust with respect to harvest
actlvitles. The Western hemlock/dwarf Oregon grape/
swordfern type (TSHE/BENE/POMJ) has abundant herbs and
shrubs, but lower productivity than the similar, but more
moist and herb-rich, TSHE/POMJ assoclatlon. The most
widespread assoclatlon In thls zone Is Western hemlock/
van!|ia=leaf (TSHE/ACTR), This assoclatlon [s qulte
productlve and Its abundance ls a substantlial reason for

the fame of the Glfford PInchot National Forest as a timber
producing area.

TSHE/BENE |s characterized by an absence of herbs and a
sparse shrub layer, except for the dwarf Oregon grape, and
fairiy low timber productivity for this zone. It may be an
intergrade assoclatlon to the Paclflc silver flr serles,
TSHE/BENE-GASH Is a very wldespread type which Indlcates
falrly dry conditlons, typically occurring on upper slopes

and In areas away from the very ralny western portion of
the G.P. NF.

Two Alaska huckleberry assoclatlons complete the mesic
portion of the environmental grid (see Figure 3): Western
hemlock/Alaska huckleberry/dogwood bunchberry
(TSHE/YAAL/COCA) and Western hemlock/Alaska
huckleberry-satal (TSHE/YAAL-GASH). These assoclatlons are
restricted to cool areas, efther close to the Paclflc
siiver fir zone or on benches where cold air may

accumulate. They are somewhat less productive than most
other Western Hemlock Zone plant associations.

Dry-site Plant Associations

The Western hemlock/Salal (TSHE/GASH) assoclatlon [s falriy
common on the dry portions of the Packwood Ranger Dilstrlct,
especially on steep slopes where shallow, coarse soils
predominate, On rock outcrops near the Cowllitz valley, the
presence of madrone Indicates the the Western hemiock=~
Douglas-flr -madrone {TSHE=-PSME~ARME) association. Western
hemlock- Douglas=fir/ Oceanspray (TSHE-PSME/HOD!) is a very
dry assoclatlon characterized by rocky soils, upper slope
or ridge positions, and low precipitation. Near the
Columbia River hot and dry sl+es may exhiblt the Western
hemlock/Dogwood/Vanitia-ieat (TSHE/CONU/ACTR) assoclation.
Though dtfflcult to reforest, It has fairly deep solfls and
good +lmber productivity,
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HOW TO USE
THE KEYS

60
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The keys belcw are for use in relatively undisturbed, mature
forest stancs. A fairly homegeneous area should be used to
determine plant associations, and care should be taken tz
avoid locating the area too close Tf¢ a rozd, stand cdge c-
other artificial ghenomenon that weouizinfiuence the speciar
present. A gooo plot conf jguraticn tor Th 13 purpose ecu. u
be a roughly circular area between 40 and 50 feet in

radius.

After selecting +he plot area, a list of =z|}species present
(including trees, shrubs and herbaceous plants) should be
made, and their percent cover recorzed. Table 17 presents g
| ist of 2l | *he plant species mentionec in this guide.
Percent cover is determined by projecting the total crown
perimeter for a species tp a plene surface, then estimaTing
the percent cf *hepict area [+ consvitutes. Appendix -
includges a heisful guide for visual izing per cent cover,

After the rict area ras been +trcrough!y examined, the
results may be runh through the keys That follow. In scre
stands, the canopy may be so dense that the understory may
be severely limited. In such cases, relative daminance
rather than ga~+ya| cover percentages ney be used to
determine = associaticn,

A general key 7¢ rorest zones cf the entire Gif ford P inchgt
Ne jonal Forest is provided. 8rief ceszriptions of the
Fo-est Zones is provided. See The plent zssccizgtion and
management guide for the Pacific silver ii; zone when you
ire in or near that *one {(Brocckway et. al {883},

Fppengix 5 includes 3z discussicn cf Tnerelationship between
Forest Zones and +the working groups uti | ized in the current
Gitforg Pinzhes “sTionzl Forest comprehensive management
planning process.

ERKERERKRFRERREEFEREEEREREFLEAA LT HE KX RRE R R RERS
NOTE: THE Kg£Y IS NOT THE CLASSIFICATION!!!

¥
¥
Befare accepting the results of keying out *
an association, be sure the vegetation de- *
scription fits. If in doubt-, consult *
the species fables found in Appendix 3. *

*

¥
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1.

2.

KEY TO FOREST ZONES

Subalpine fir > Z% cover in understory and > 5% cover in
canopy, discontinuous forest cover Subalpine Fir Zone
Subalpine fir € 2% cover in understory and < 5% cover in

canopy, continuous forest cover . . s e e e 2
Mtn. hemlock 2 2% cover in understory or > 10% cover in
canopy, has continuous forest canopy , - , Mountain Hemlock Zone’
Mtn. hemlock < 2% in understory and < 10% in canopy . . . . . . . . . 3
Pacific silver fir > 2% in understory or > g i
Canopy , . . . . .. Pacific Silver Fir Zone’
Pacific silver *'r< 2% in understory and < 10% in canopy . . . . . . . 4
Grand fir > 2% cover in understory and > 10% in canopy . . . . . . . . . 5
Grand fir < 2% cover in understory and < | cf in
CaAmNOPY « v v v v e e e e e . 6
5a West of Cascade crest, alluvial terrace: Western Hemlock Zone
5b East of Cascade crest or dry upland site on Wind River Désfricf:
Grand Fir Zone
Lodgepole pine > 2% in understory and > 10% in canopy: Lodgeole Pine Zcne
Lodgepole pine < 2 in under-story and < {0% in canopy . . . . . . . . . .7

western hemlcck present . . . Western Hemlock Zone: see page 64

western hem|ock absent: go to 1 and try key again with relaxed ¢ values.
If Douglas-fir cover is > 104,
try Western Hemlock Zone Key

H-17

See Brockway et. al 1983, Plant assceia ion and management guide for the Pacific
Silver Fir Zone, Glfford Pinchot Nat:'ons! Forest.

See Mt. Adams Ranger District Grand Fir Zone plant association draft guide (in

preparation).
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FOREST ZONE
DESCRIPTIONS
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18

Western Hemlock Zone

This zone is moist and warm. It is ideal for the growth of
trees. Dense stands of Dougtas~fir invade fcliowing
catastrophic wildfires. These stands include lesser amounts
of red alder, western redcedar, bigleaf maple and western
hemlock. Without further disturbance the Douglas-fir is
replaced by western hemlock after many centuries. This zone
resonds most favorably to most management activities. It
provides considerable quantities of timber and s of vital
importance for many wildlife species and for high quality
watersheds.

Pacific Silver Fir Zone

Persistent winter snow packs help del imit this zone. It
spans the gradient between the warm, moist Western Hemlock
Zone and the very cold, moist Mountain Hemlock Zone. The
forests are dominated by Douglas-fir and noble fir folcwing
large flres, but these species are eventually repiaced by
Pacliflc silver flr. Thls zone provides high values of many
resources, but the prevalllng cold climates dictate the type
of management actlvities,

Grand Fir Zone

This zone reflects dry, continental cl Imates with extremes

in temperature and moisture. It {s highly productive and
offers many opportunities for wildt!fe, recreation and
timber ut! | izatlon. The relatively dry climates ¢ictere

different management strategies than in the Western (Czscace
areas under the maritime climatic influence.

Mountain Hemlock Zone

The harsh, high elevaTtions include this zone. Most cf the
year snow-packs prevail and frost can occur at any time of
the year. The forest canopy provides a general ly a
continuous cover. Biological processes are slow and result
in fragile ecosystems. The proximity to spectacular alpine
areas and the relatively open understcry characteristics of
the forests make thls zone a favarite for many
recreatlonists.
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Subalpine Fir Zone

This zone includes the coldest and harshest forested sites
near and at treel ine. Snow and ice dominete the ¢l lmate for
much of the year. Trees generally exlst in a dlscontinous

dlstribution of ribbons and patches interlaced with alplne
meadows.

Lodgepole Pine Zone

Many very different situations lead to the hostile
environments for plant growth which characterize the
Lodgepol e Pine Zone. This zone is not at al | widespread,
but It offers speclal problems. It Is found in sites which
are either very frosty year-around, very droughty and
nutrlent poor (such as the Kalama Mudflow and varlous recent
lava flows) or very moist and cold (such as high elevation
bogs).
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KEY TO WESTERN HEMLOCK ZONE ASSOCIATIONS

See Table | and !7 for English names of plant associzticn species codes.

See Halverson et al.

5a

-]

w M

eF:|
8b

Skunk-cabbage {LYAM) cover > 2%
Skunk-cabbage cover ¢ 2% . . .

Cevil's club (CPHQ) cover > 3%
Cavil’'s club cover ¢ 3% i

Lady “e~n ' ~7FI1} cover > 5%
Lacy fern cover ¢ 5%

Or=gon cxalis (OXCR) cover > 5%
Oregon oxal is cover < 5%

Ba Alaska huckleberry {(YAAL} cover > 3%
5b Alaska huckleberry cover < 3%

Coolwort foamflower (TITR,=TIUN) plus
inside-out flower {(YABE) cover > 5%
Coolwort fcamflower & VAHE COVER < 5% .

Alaska tuckleberry (YFAL) cover > 5%
Alaska huck! eberry cover < 5%

Ba Salal (GASH) cover > 5%
8 Salalcover <59

Sworcfern {(PCMU) cover > 10%
Swordfern cover < 10%

10a Dwarf Oregon grape (BENE) cover > 10%

>£.10b Dwarf Oregon grape cover < 10%

t1a Madrone (ARME) cover . 2%

!

Ib Madrone cover < 2%

12a Oceanspray (HOCO! ) cover ; 3%
12b Oceanspray cover < 3%

-

1986 for photos and descriptions of these species.

TSHE/LYAM (p 70}

2

TSHE/OPHO/POMU (5 7 4)

3

TSHE/ATF | (p 72)

TSHE/VAAL/OXOR (p 78)
TSHE/POMU-OXOR (p 76)

TSHE/TITR (p 80)

TSHE/YAAL-GASH (p 88)
TSHE/YAAL/COCA (p 86)

10
11

TSHE/BENE/POMU (p 84)
TSHE /POMU (p 82)

TSHE-PSHE-ARME (p 105)

12

TSHE-PSME/HOD! (p 102}
. o« o« .+« . . . . 13

412



KEY TO WESTERN HEMLOCK ZONE ASSOCIATIONS (con't)

13a Yanillaleaf (ACTR) cover 2> 10% R
13b VYanillalea¥ cover < 10% . . . . . . . . . , . . . . . . . . 15
14a Dogwood (CONU) cover 2 10% TSHE/CONU/ACTR (p 100)
14t Dogwood cover < 10% TSHE/ACTR {p 90)
15a Salal (GASH) cover > 10% . . . & . . . . . . . . . . . .. . .t
15b Salalcover <10% S
16a Dwarf Oregon grape (BENE) cover > 10% . . . TSHE/BENE-GASH (p 85}
16b Dwarf Oregon grape cover < 10% . . . TSHE/GASH {(p 97)
17a Mes ic s i te herbs (ACTR+ADBI +ANDE+COCA+SMST+VAHE+T1TR*)

T A T T T T T K S
17b  (ACTR+ADB|+ANDE+CCCA+SMST+VARE+TITR ) cover <5% . . . . 10
18a Dogwood (CONU) cover 2 10% TSHE/CONU/ACTR (¢ 1 CO)
18b Dogwood cover < 10% TSHE/ACTR (p 903
193 Dwarf Oregon grape (BENE) cover > 10% TSHE/BENE (p 83)

19b Dwarf Oregon grape < 10% : go back to #1
ease up on cover decision criteria
use relative cover Instead of absolute canopy ccver

If the plot does not fit the association description
go back to the beginning of the key and check each choice
careful ly. Be sure you have taken the corect dichotomy,

¥  vanillaleaf (ACTR), pathfinder (ADBI|), three-leaved anemone (ANDE}
dogwood bunchberry (COCA}, star-flowered Solomens seal (SMST),
inside-out flower (VAHE), coolwort foamflower (TITR, =TIUN)

-2/
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TSHE/LY AM
CHM1-21

-

WESTERN HEMLOCKISKUNK-CABBAGE

Tsuga heterophylta/Lysichitum americanurn

Structure and Composition

This association Is found. In very wet sltes) and is rlch in
moisture-loving herbaceous species. The domlnants are
lady-fern, skunk cabbage, betony, a varlety of sedges and
rushes, wlid ginger and plggy-back plant. The major shrub
Is vine maple. The canopy is general lya milx of 4
Douglas-fir, red alder, western hemlock and western

redcedar. } Species composition in al | layers (overstory,
shrubs and herbs) varles considerably from site to site, as
this group is somewhat of a “catch-al |" for swampy Western

Hemlock Zone sites. A notable feature of this assoclation
Is the open, broken canopy, caused by a combinat!ion of
dlssase~-related top damage, windthrow and treeless patches
of standing water. Summary vegetation data are in Appendix
3.

Often the TSHE/LYAM associatlon is elther transitlional to
non-forest wetland, or represents smal | "pockets" of swampy
condl{+ions within a larger, more meslc area.

Environment and Distribution

The TSHE/LYAM assocliation occurs in the wettest parts of
the Western Hemlock Zone. It also occurs on the Mt. Hood
National Forest {(Halverson et al. 1986). It Is found at:
moderate elevatlons In riparlan areas® such as al luyvlal
bottoms or other wet, poorly-drained sites. There may be
stand Ing water, and sol Is tend to have a very hlgh organic
matter content wlth peat-l ike surface layers.

Productivity and Management

The TSHE/LYAM assoclation represents moderate to low
productivity. Stocking, standing volume and volume growth
are general ly lower than average (Table 18, 16 and App. 2).

Because these sites are excessively moist, decreased
productivity due to sol | erosion and/or compaction can
result from ground d Isturbance. In addltlon, poorly
aerated sol |ls wlth high organlc materlal content may be
dlfficult to reforest following logging. Such solls are
not only physically hard to work in, but may have chemical
conditions unfavorable to the growth of Douglas=flr. In
addltlon, shallow roeting may contribute to a greater
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potentlal for windthrow In certain sites. Western
redcedar, red alder or black cottonwood should be used for
reforestatlon where "swampy" conditlions prevail.

TSHE/LYAM sttes frequently occur as small patches within
continuous western hemlock zone stands of upland
associations. This pattern diversity leads to very high
wildlife dlversity. These molst patches may have far
greater value than their small $}z& suggests because many
moisture-requiring specles, such as amphiblans, can use
these si{tes as safe home bases from which they may forage
into the nearby upland asoclatlions.

Similar Associations

The TSHE/LYAM association is easily distinguished from
other rlparlan types by the presence of skunk-cabbage. It
is not likely to be confused with any c¢ther associat!ons.
The Western Hemlock/ Lady fern (TSHE/ATF!) association is
also very moist but lacks the excessive water which
characterizes the skunk-cabbage sites.

TSHE/LYAM has not been formally described in previous
western Cascade plant association studies.

Table 18, Timber Productivity Stat!stlcs = TSHE/LYAM

Specles Sl+e Index” current {f-yr,  Growth,Basal Mean Annuz | Current
{feet) Radial !ncrement Args Inc. at « Overstor
(20ths) {(ft“/ac) Cutgination Vo, lnc.
($¢+"/ac/yr)  ($+7/ac/yr)
man sD Moean so Mean L)) man so man SO
Dougias~fir 120 - 23 22 408 294 124 - n.d. n.d.
Wes+arn redcedar 102 - 27 - 812 - 113 - 75 -
1. Indexed to age 100. References: Dougias=-fir, McArdle et a,. 1961; Western redcedar,

Hegyi et a,. 1981.
2. Hall 1983.

3. See discussion of Timber Produ¢tivity In Chapter 2 for references.
4. Mathods after Hemstrom 1983.
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TSHE/POMU
CHF1-25
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A

WESTERN HEMLOCKISWORDFERN

Tsuga heterophyla/Poiystichum munitum

Structure and Composition

The Western Hemlock/Swordtern Association includes warm and
moist sites which have substantial herb cover dominated by
swordfern. Species indlcative of more moist associations,
such as devil’s club, Oregon oxalls and coolwort foamflower
may be present, but in low abundance. Most of the falrly
dense overstory [s Douglas-fir, often associated with
western hemlock, bigleaf maple, red alder and western
redcedar. This Is one of the best associations for bigleaf
map | e growth. Except for fairly substantial vine-maple
cover, the shrub layer Is usually not dense. Dwarf Oregon
grape is present in small amounts. Red huckleberry and
trailing blackberry also frequently occur. Salal, dogwood,
Alaska huckleberry and opceanspray are occasionally present
In very small amounts. Beslides swordfern. three-leaved
anemone, jnside~cut flower, sweet-scented bedstraw,
friliium and pathfinder sometimes cover fairly large

areas. Wet site ferns (oak fern, deer fern, lady fern) may

ex!st sporadically, Appendix 3 summarlzes vegetation data
representative of this association.

Environment and Distribution

This association is found on moist sites which may recieve
same sub-surface irrigation, a reflection of the concave,
lower slope positions it most commoniy occuples. We found
it malniy at low eilevations, away from the western ed of
the Forest. Slope steepness on our plots averaged 4{%, but
this assoctatlon also may occur in flat areas near

streams. Physlographlc data are summarized In Table 2.

Steeper sltes may have sane bare ground caused by <ol luvlal
actlon.

Productivity and Management

This i{s another of the moist-site, high-productivity plant
assoclations of the western hemlock zone. Douglas-flr site
index {100 years, McArdle) averaged 161 feet. Tables 24

and 16 and Appendlx 2 summarize productivity data from our
plots.

The presence of seeps or super-saturated sol |s {ndicates
that land-managers need to be cautious concerning soil



Table 24. Tlimber Productivlty Statistics - TSHE/POMU

b - s

Specles Site Index” current lo-yr. Growth.,Basal Mean Annus | Current

(feet) Radial !ncresment Arqa Aop. at 4 Ovarsforx

(20+hs) {f+*/ac) Culslnaﬂon Yoi. fnc.

(17 /ac/yr)  ($t"/ac/yr)
Mean so man D man SD man sD man SD
Douglas=fIr 161 22 14 6 504 161 182 30 65 58
¥estern hemiock 137 19 1% 5 431 169 202 37 38 19
Western redcedar 125 30 25 12 936 606 150 46 33 14

1. Indexed to age 100.

References: Douglas-flr, MecArdle et al. 1961;

Western redcedar, Hegyl et al, 1961.

2. Heall 1963.

3. 5See discussion of Tlmber Productlvity In Chapter 2 for references.
4. Methods after Hemstrom 1963.

compaction or erosjon due to heavy equipment or
road-building. Because of the abundant moisture, red alder
may become readily established on clear cuts, so prompt
reforestation is a must. The general presence of deep
soils and rapidly decomposing forest floor layers suggests
that slash burning should have ||tt|e effect on long-term
productivity. The Western Hemlock/Swordfern Asscciation
provides great opportunities for intensive forest
management. Tree improvement, fertilization,
pre~commerclal and commercial thinning are all especially
appropriate when managing this assoclatlionh because the high
timber production potential suggests that a hlgh return on
Investment is |lkely. Because bigieaf maple and western
redcedar are well represented In natural stands, sites with
this association should play an important role for the
tong-term maintenance of these species on the Forest.

Similar Associations

The TSHE/POMU assoclation Is similar to the other

moist-site types described In thls paper (Western hemlock/
Devil Ys club/ Swordfern, Western hemlock/ Lady fern,
Western hemlock/ Swordfern- Oregon oxalls, Western hemlock/
Coolwort foamflower) but It lacks an abundance of Devil's
club, lady fern, Oregon oxalls or cootwort foamf | ower.

Simli{ar plant associations exist on moist sites throughout
much of western Washington and Oregon. Similarly named
assoclations, which are nearly ldentical 0 our TSHE/POMU,
are found In Mt. Ralnler Natlonal Park (Franklin et al.
19789}, on the Mt. Baker-Snoguaimie (Henderson and Peter
1981b), Wi!lamette (Hemstrom et al. 1985} and Sluslaw
(Hemstrom and Logan 1984) National forests, and on the H.d
Andrews Exper!mental Forest (Dyrness et al. 1974). The
TSHE/POMU-MTH association found on the Mt. Hood Natlonal
Forest (Hal verson et al. 1986) has a substantlially lower
productive potentlal. It occurs primarily on steep, rock)
sfopes and includes several plant species Indlcative of
drier env!ronments than TSHE/POMU occupies on the Glfford
Pinchot National Forest.
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Guideiines for Selecting
Live and/or Dead Standing
Wildlife Trees.

Objectives
Administer National Forest timber sales to meet wildife tree
management goais ana logging salety stangards.

Introduction

Stanaging dead and live defective trees. commanty referred to
as snags. are an imponant forest wildife habitat component.
Wildlife trees are used by nearly 100 species of hirds and
mammals for nesung, feeding. perching. and shelter in the
Forests of Oregon and Washington. Fifty-three wiidlife  species:
39 birds. and 14 mammals depend on wiidiite tree caviies for
survival, (Management of Wildlife and Fish Habitats in Forests
of Western Oregon and Washington. 1965. p. 130) Suitable
wildlife tree is a dead. partially dead. or defective live tree at
least 12 inches D.B.H. and a minimum of 6 feet tall.

State Workman Compensation laws gng OSHA nyies require
that a safe work area be provided for forest workers during
timber harvest actvities. Oregon and Washington logging
safety codes require felling of danger trees which lean toward
and within reach of landings, naul roaas, rigging, ©r work areas.
“Adangertresis any standing live ordeadtree with evidence of
deterioration or physical damage to the root system or trunk.
Direction and degree of lean are also gng of the factors to be
cansidered.” (Washington Dgoartmenmtof Labor and  Industries.
chapter 286-84 WAC) (Oregon Admin. Rules. chapter 437,
Division 60 Logging.)

Retention of wilditte trees in the commercial torest is
accomplished during logging. Prior to logging, a team effort by
all resource spectalists involved with timber sale pianning must
occur to insure adequate design and pianning objectives are
incorporated in the final timber gaia pian. During the sale
operaton, specialists invoived with timber sais administration,
logging safety, and the timbersale purchasers and loggers must
coordinate their work to achieve established wildife tree
management objectives.

Before preparing a tirmber sale requiring retention of wildlife
trees. mereager is refgrred to:

Regional Policy FSM 2633.3

East Sige
Wildlife Habitats 11 Managed Forests. The Blue Mountains oi
Oregon and Washington. chapter &.5.60, Ag. Handbook No.
553.1979.

West Side
Management of Wildlife ang Fish Habitat in the Forests of
Western Oregon ang Washington. chapter 7. 1985.

Bunng 109ging operations the “wildiife tree” can present a
hazard to forest workers. Dead and defective trees ganpe
unsafe as a resuit of:

a. Weakene toDpg wWnICh exnIbit rot of breaxs.

3. Defective root systems.

¢. Lean intowork area or eguipment.

d. Large crancnes which exrupit decay or fracture.

198
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Fig 1 lliustrates the concent of wikilile tree detericration.

Planning

When pianning a tmber saie activity (ssttings and cutting units)
a tar-gel number of wiidlife trees should be established. For
gxampis, two wildiife trees per acra or, “25 for cutting unit 409."
This “target number’ should be tt4 number established in tie
management obiectives forthe s:.8 area. In moat-, more
candidate widiife trees will be avusiabie than nesded to meet
wildlife  tree  objectives.

It is nota good practicer0 mark (e.g., metal tags, paint), prior to
the sale. andfor designate specific wildlife trees in the timber
sale contract unless the tree or trees have a spactfic habitat
reguireme:l, such as an eagle nest tree. Normally, wildlife tree
identificati- noccurs in GATES 2 and 3 of the timber sale
process .2 10 years pnior to logging activity. Additional
deterioratisn and damage may occurpriorto looging, making a
selected marked tree unsuited due to agdrtional added rigk and
hazard. Duringiogging, landing iocations may chang-: requiting
3 “designated” wildlife tree to be removed. Only the timber saie
officer (TSO) may approve removal of “designated-trees.



Wildlife Tree (Snag)
Specifications for
Woodsworker Safety

The following guidelines for identifying potential standing dead
or standing tive-getactive (cul) trees for wildlife habitat are
intended to provide selection criteria that are compatible with
industrial safety codes. The criteria are applicable to both East
and West Side operations.

The following species aredisted in order of increasing hazard
from a logging safety standpoint:

1. Douglas-fir (least hazardous)
2. Ponderosa pine

3. Lodgepole pine

4. Live firs and hemlock

5. Larch

6. Cedar

7. Hardwoods and other species (most hazardous)

Cedar usually remains standing longer than Douglas-fir and

other tree Species in unmanaged Stanus. In harvest units. dead
cedar often become danger trees because of decay in the trunk
and roots,

Dead trees with a DBH of 12 inches or less tend to be more
hazardous than larger trees. Root masses on small treas are
usually not well developed and deteriorate more rapidly causing
the stem to become unstable. Trees with diameters greater than
12 inches are preferred. Dead trees with broken tops and less
than 60 feet tall are most desirable fromr a safety viewpoint.

Trees which lean into the work area should not be selected.
Large trees which stand more nearly straight, or lean away from
the work area. are more desirable from a worker's safety
viewpoint.

Other factors to consider when selecting wildlife trees are

soil depth, quality of remaning root structure, and slope of the

terrain. These factors must D& evaluated on a case-Dy-
case basis.

Dead Tree Types That Are
Compatible with Logging
Operations

Standing dead or live-defective trees that are rmost preferred
from a logging safety standpoint:

Type 1. Trees that have recently died and have sound oot
systems. Needles are still attached to the tree (Figure
2). Trees with no lean or lean away from the work area.
Trees with tops broken out or are suitable for topping
are also preferrea.

Type 2: Live cull or defective trees that are windfirm ang have
'3 to 'z of the top broken out. {Figure 3.)

Fi‘ng.z Snag Type 1

Fig. 3 Snaao Tvoe 2



Type 3: Live-defective trees that are safe fortppping to reduce

susceptibiiity to blowdown after harvest. (Figure 4.)

Fig. 4 Snag Type 3

Type 4: Dead trzes that are over 12 inches DBH with bark still

tight (figure &), preferable with tops broken out ang
with no lean or {ean away trom work area.

Fig.& Snagiyped

Type 5: Dead trees with tops broken out with loss of bark
evident. Figure 6.) Selected wildlife tree should stand
straight or iean away from work area and be less than
60 feet in height.

Fig. 6 Snag Type &

The quality and useability of wildlife trees is asirmportant as
providing an adequate number.

The following are options to consider inidentitying quality
wildlife  trees:

f. Leave all hard snags. damaged and dying trees. and live
detectiva trees duning logging operations, except those
considered safety hazards. Hard snags or live gdefectivecuil
trees should be left for recruitment of future soft snags.

2. If a trade off must be made. retain hard snags in faver of soft
snags, large diameter fover 15" DBH) in faveor of small
diameter. tall wildlife trees (up to 60 ft.) in favor of short
wiidlife trees. and dead trees with greater bark cover in favor
of those with little bark cover.

3. Place emphasis on larger diameter trees because these

remain standing longer, retain bark longer, &n@ support a
larger variety of wildlife.

4. In intensively managed forests. maintain large snags or cull
trees (15-24 inch DBH) at vanious stages of deterioration.

5. Retain live trees infected with heart rot and/or broken tops.

6. Emphasize gnag retention downsiopg from roads to reduce
loss from firawood cutting. Leave live trees. broken tops.
and trees with scars to provide future widlite tress.
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MEASURMENT 0OF DBRY

Example of DBH For Trees of Various Sizes

Arda A EEAe Mas § Samy  EDES W AL s— -—“-l'

£.% FEET

i &

iy

DEH 010" 001" 001"

120" pos”

used to classify +¢rees into  *he

Seedling - A tree it consicered a seedling {F <t s iess trnan 1.7
incn at 0BY (CC1: ana not larger than 2.9 incnes at DBH. A sesdling
is usually ccnsidered g viagble tree i€ it is § inches or .3 feet
high. A tree iess than this neight should be recordeqg as




‘or +he turpose of stand exams, he expressicn “diametar? means <he
distance 3¢rgss an f-sectign of a tree. '* ¢an be measured either
D08 {diameter outside sark! or 0I8 {diameter {nside ocark}).

Obviously, DIB must Se measured by ctutting the tree down or by use
of an instrument such as a bark thickness gauge.

D0B can be measured with non-damaging

Instruments 3SUCh 45 a diameter
tape, a relaskop, or a denrometer.

No diameter measurement is of any value unless:

1. It is known where the measurement wa$ taken, i.e., at 1 foot
stump; 0OBH (4.5 feet above ground level); 15 feet above ! foot
stump, etc, 0QB, or OIBE.

2. It is measured accurately to a known specified standard.



USE OF A DIAMETER TAPE

LIFT NANDED™ Riqit tund crussds Wniar.

BL SURY TO MEASURE AT THE MARK

HIENT NANSED = Lot hand ersasse over,

DOM'T PLACE TAPE AT AN ABNORMAL
PLACE ON THE BOLE.




'Ah\r’ "Dﬁameter at sreast “&1Uht"?

There are a numper of practical and expeditious reasons why di_ameter
is measured at hreast height (4.5 feet above ground sn the nigh or
uphill side of the tres;,

- A person af average height can comfortably measure the tree in a
normal standing positisn without having t¢ stooc over or pack along
a stepladder.

- The tree bole is often quite asymmetrical at ground level, stump
height, and until i%{ reaches breast height. 3y 4.5 feet, the bole
is usually quite symmetrical. The pith is more likely to be located
in the center at breast height, rather than off-center as is often
the case at stump, particularly in "pistol-butt” trees.

- Rot at stump neight !from Tfire damage, raot injuries, etz., which
permit pathogens to enter) very often does not extend to breast
height. Therefore, it 1is often possible In such trees to obtain age

at breast neigh: when i{% cannot be obtained at siump neigh:.

- These considerations support the reasoning for obtaining age and
growth by increment boring at breast height. It would be difficult,
or at least inconvenient, to get an increment boring at stump height.

-~ When diameter, growth, and age are all measured at the same place

(breast height), a correlation between these factors can be
statistically established.

Asymmetrical Conditiens at  Stump Height which are not usually
resenr at Brmast Heignt:

i

\
BH __‘.....-J-._ ----- s b st ._IJBH

compression
/ \ vood

J——

j—— —y

Butt Swell Butz>ess Bottle
(P?) () (L) expansion
igtcl wood

a -
- -

(%)



DBH of trees with Normal or Average Roles at 4.5 feet above "round:
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Diamerer OF Trees with %cle Abnormalities at Sreagt Helgnt (4.5 feor
apove arouno ).,

Measyre diameter as cliose as possbile to the standard ¢.5 feet above
gmund. Far practical reasons, at a height no higher than 6 feet
above ground; and preferably, no lower than 3 feet above ground.
Try to get the best possible diameter for the tree.

TREZ WITE A BRANCE AT
BREAST EEIGHTY

TREE WITHE A SWELL AT
REAST EEIGHT

ist chcice for Diam - if
ess t! 5' above growmd

~- breast height T . I
L} !
t
!

2nd choice for Diam -~
if crnner take the
nessuTeDent above ligh,

Dixm

4.

T T A

]
l
e e e m
;r\.‘
|

TREE WITE VOID, FIRE SCAR,
RUST SCAR, ETC., AT DBE.

TREES WITE BUTT SWELL, BUTTRESS,
BOTTLERECY, ETC., - MEASURE WHERE
BOLE ASSUMES NORMAL TAPER

DBE | i -
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Measyring [RH in Various Situations:
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Measurina 0BH in Various Situations. =~ continued
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! - dbh curves into the | \
i plot. Tally this traﬁ.
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dbh curves
out of the plot
rxdivs.

Do XOT
tally this trees.

On this steep hillside plot, one of these 'nistol-butt’ ‘rees curves
into =ne olot, 2nd tie gtnher one Curves out of the viet.
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ORKED TREES

3y definition, a tree is typic2ily a large woody zerenniai with a
single well-defined stem (bolel. Trees with forks in <he s*em of

-

species which normally have a single stem are referred 2 as "“arked
+rees” in Region 6.

The difference between a fork and a branch:

= A branch assumes lateral growth.
- A fork assumes vertical §rewth,

Forks are extensions from the main stem which, in time, :zssume a

main stem growth pattern (vertical) and o $%en HSecome mercrantahie
stem or bole wood products.

i

products. ranches do not normally have the potential <3 become
"pmducts.”

Farks are tillied because *%they have <*h sotential 3  Secome

TALLY'NG FORKED TREES

Is it a fork or a branch?

F
.

T‘\I {

- d\ u— E

u 0

£ v 2

L -3 -]

2 =

o

3 &
Branches assume 'lareral’ growth Forks assume 'vertizal' growch

For trees af commercial species which normally have : single

-

Nell-defined stem: ‘dhen the t3p is damaged, *he 'itegral “ranches

often campete f3r top dominance. A“hen this happens, :he branch
arowth becomes yertical. One or more leaders may resylt. In time,
one Jr mmre c¢f these GSranches may cecome farks.  Curing  the

transition onase, ‘t couid ze difficuic *3 classifvy this as brancn
or fark graowth.



Tally Rules <3r Forkea Trees, Iantinued.

Forked Trees 1in S:arc Ponuiation Statistics

Forked trees should &Se regarded as a separate foputation. They
should not be used as Site Trees or Growth Sampie Trees uniess they
are charateristic 3¢ +he general stand p»cpulation or unless <%he
forking is a natura! cenetic Tuncticn of a species o be featured in
management. Height shouicd Se recorded for each tree hecause heights
computed Tfrom prognosis woyld not =g realistic for these trees or
forks.

A. For trees which fork above & .5 feet 2n0ve araund.

This tree forks apove 4.5 feet. This tree forks below 2.5,
but the forks cannot be
measured individually.

L, Measure OBH at 4.5 feet or as close as practical.

2. Record it as one tree. [t may "¢ a G537 or a Tree ([lass !
hut not a Site Tree, ;njesgs this is a =rea typical of *thpse t2 be
featured in management “2r this stand.

3. Recere neight of the tallest fork.

4, Record forked tree Damage Code 98,



Tally Rules f2r Farked Trses, continued.

1, For trees wnich fork belogw 4.5 fest ahove arsund.

1 Determine where 0BH will be measured for each fork. Fork
dlametets should be measured as close as practical to 4.5 feet above
ground.

2. Determine whether the fork is "in" or "out®™ 3f the plot
radius.

3. Tally the 'in' pilot forks. Record each fork as an
individual tree. :t may be a GST or a Tree Class 1, but not a Sfte

Tree unless this is a tree typical of those to be featured in
management for this stand.

4.  Recordy height for each fork.
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. GENERAL  SPECI FI CATI ONS

Description

Wrk wll consist of locating, establishing, and nmeasuring

physi cal characteristics wthin strip sanple sites (macro plots
and subplots) of Rparian Mnagement Zones (RMZs) and Uland Man-
agenent Areas (UMAs), with respect to wldlife habitat. Data wll
be recorded on several types of field cards, as described in Sec-
tion IV. The project wll provide a detailed information base for

docunenting the physical and botanical characteristics of RMZs and
UMAS.

Macro plots wll be wused for neasurenents and tallies of sound

trees, snags, and stunps. Macro plnt strips wll be located as
described in Section II.

Rectangul ar subplots wll be wused to neasure the percentage of the
shrub and the percentage of the herb canopy closure, as well as
the percentage of ground cover (including downed woody naterial).
Subplots are 5 x 10 feet and located every 10 feet along the strip
centerline as described in section |II1I.

Stream nmeasurenents will consist of stream depth, wdth, gradient,
flow direction, substrate (bed) nmaterial, large organic debris
(LOD), and canopy closure as described in section 1V

Site Selection

Due to site selection depending on site availability, a conpletely
random sanpling effort is not possible. In order to assure the

maxi mum randommess in site selection, the following procedure is
fol | owed:

Sites sanpled are |imted to harvested areas which nmeet the re-
quirenents of the Tinber/Fish/Wldlife (TFW  Agreement of  January
1988. Sites which nmeet T/HW standards, but which were harvested
prior to January of 1988, are also sanpled. The intent of the
sanpling is to provide an unbiased, stratified, view of RMZs/UMAs
as they occur throughout the State of Wshington. RMZs sanpled
are limted to those that occur on type 1, 2, and 3 waters.

Only RMZs/UMAs left post harvest are sanpled. Before beginning
the field season a |list of Forest Practice Applications (FPAs) on
which the tinber tax has been paid is requested from the Depart-
ment of Revenue. This list provides a rough approximtion of
which FPAs have been harvested. The FpPas from this list are then
requested from the individual Department of Natural Resource (DN\R
Regi onal Offices. These FPAs are screened to select those which

- -
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contain either RMZs or UMAs., FPAs with RMZs/UMAs are then photo

copied, along with their harvest unit maps, and collected at the
WDW headquarters in Qynpia.

In the future we anticipate the ability to query DNR databases to
select only those applications containing either RMZs or UMAs.

In order to account for FPAs not found at the regional DNR of -
fices, FPAs containing RMZs/UMAs are also requested from private
land owners (industrial and non-industrial), and Washington De-
partnment of WIdlife (WW regional TFW biologists. By using WW
bi ol ogi sts we are also able to sanpl e those RMZs/UMAs which may
not have been declared on the original FPas.

Once the FPAs have been collected they are mapped to determne
where harvest has occurred. From this map, and a map showi ng
where previous sanpling has occurred, a sanpling schedule is es-

t abl i shed. Enphasis is placed.on sanpling new areas, according to
the annual schedule shown below.  ¥pas are then filed by their DNR
region and stored until field sanpling begins.

Subsequent years' sanples will include a mx of new and ol der RMZs
and UMAs as follows:

Year 1 « (1988) 39 new areas sampled
Year 2 ~ (1989) 105 new areas sanpled
Year 3 - new areas and 20% of 1st year areas
Year 4 « new areas and 20% of 2nd year areas

Year 5 « new areas, 20% of 1st year areas, and 20% of 3rd
year areas

Year 6 - new areas, 20% of 2nd year areas, and 20% of 4th
year areas

Equal sanpling is attenpted on both the Wst and East side of the
Cascade Mountain Range, as well as between water types 1, 2, and
3. RMZs are nore nunerous than UMAs; therefore, they tend to re-
ceive a greater sanpling effort.
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Equipment and Supplies

Field Procedures Handbook

D aneter tapes (diameters in terns of inches and tenths
of inches)

75 foot retractable tape

100 foot plastic survey chain

Tatum or clipboard

Azimuth conpass (adjusted for |ocal declinati on)
Percent clinoneter

Pencils (non-snearing lead type for plot cards),
Indelible mnarking pen (for wooden |aths)

Plastic flagging

Vicinity and project nmaps, aerial photos

Data cards and tatum aids «containing field codes
Five-foot range poles graduated at six-inch intervals
Spheri cal densi onet er

Cruiser's vests

Wooden survey |aths

Wite in the rain notebook

Pl ant association keys

Plant identification field guides and systematic key

o o

» TR O SITEYEEGg TP o

Il STRP PLOT (MACRO PLOT) LOCATION AND  ESTABLI SHVENT
PROCEDURE:

1. Establishnent of the First Strip GCenterline.

RMZs: Locate strips perpendicular to the stream channel, or, in
the case of a pond or lake, perpendicular to the shoreline (see
Figure 1). These perpendicular strips are the strip centerlines.

Begin at the upstream end of the RMZ. If neasurements are begun
at the downstream end of an RVZ, this nmust be noted in the renmarks
section of Card 1A. Masure 50 feet,  horizontally, along the
stream channel, or 50 feet around a lake perineter, to establish
the first centerline. The 50 foot nmeasurement is to avoid any ad-
jacent activity to the RW or UMA. Record the azimuith of each
centerline. (See Appendix C for nmagnetic declinations).

UMAs: Locate strip centerlines perpendicular to a line

transecting the UMA, and connecting the two farthest points,

called the axis: or, strip centerlines can originate perpendicular
to the UMA edge (see Figure 2). Masure 50 feet into the UWA
along the axis, or along the UWA edge, to establish the first
strip centerline. Record the azimuth of each strip centerline.
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Both: Identify each strip centerline origin with a wooden l|ath
stake, and two pieces of differently colored flagging, at the or-
dinary high water mark on an RMZ, or at the UVA axis or edge.
Drive lath into the ground such that it can wthstand environnen-
tal conditions throughout the winter. Wite the RV or UMA nunber
and strip nunber from Fields 3 and 28 on the stake with an indel-

ible marker. Remenber to flag the centerline at the strip origin
and the strip end.

Wien a strip cannot be sanpled due to safety concerns (e.g., steep
slopes) record this in the remarks section. Conplete as nuch of
Card 2A as possible to assure an accurate strip count.

2. Establishment of Subplots and Macro Plots.

Subwl ot s: Establish and neasure subplots first, being careful not
to disturb cover until after data have been recorded. Create 10 X

5 foot subplots every ten feet along the strip centerline (Figures
1 and 2), as follows:

Beginning on the upstream side of the centerline (or in the case
of a UMA the side nearest the axis or edge origin) place a small
piece of flagging on the ground at the centerline origin and five
feet (perpendicular) to the centerline to mark the subplot cor-
ners . Next neasure ten feet (horizontal) along the centerline
from the ordinary high water mark of an RMZ, or from the axis or
edge of a yMa. Place flagging on the ground at the ten foot nark.
At the ten foot mark measure out five feet (perpendicular) on both

sides of the centerline. Flag both of these five-foot measure-
ments to mark the subplot corners.

The first subplot sanpled will be either the upstream side of the
centerline in the case of an RWMZ, or the side closest to the axis
or edge origin in the case of a UMA. Subsequent subplots wll al-
ternate sides along the centerline at LO foot intervals.  Subpl ot
data is recorded on cards 3A and 3B. Continue nmeasuring and sam
pling at ten foot intervals along the centerline, and five feet

erpendicular to the centerline, until the edge of the RMZ/UMA has
een reached.

f the last subplot is less than ten feet long, record the l|ength
o the nearest foot in Field 40, Card 2A Two different colors of
| aggi ng should be used to mark the inside and outside of the sub-
lot corners, i.e. one color to mark the ten-foot neasurenents and
a second color to mark the five-foot neasurenents.

I
t
f
p
Al subpl ot neasurenments can be made with the five foot range

pol es. Flag all subplot corners so they can be easily seen.

- 5 =
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Again, the centerline origin and end should be flagged clearly and

as permanently as possible so they can be found when the site is
resanpl ed.

Macro Plots: Locate macro plot boundaries 25 feet horizontal dis-
tance, perpendicular from both sides of the centerline, at the or-
dinary high water mark of an RMEZ, or from the UVA axis or edge.
The outside edge of the strip plot will parallel the centerline.
Continue macro plot boundaries 25 feet perpendicular to the
centerline until the edge of the RMZ/UMA is reached.

All tree data within the area between the centerline and the nacro
| ot edges shall be recorded on cards 2A and 2B. Fl aggi ng shal |
e positioned at points 25 feet perpendicular from both sides of
the centerline, such that it can be easily seen while recording
tree data. This is acconplished by tying simlarly colored

strands of flagging to tree branches at eye level. Use pink or
other bright colored flagging to increase visibility through brush
and trees. Include edge trees if the center of the trunk 1Is

within the 25-foot boundaries. Continue macro plots for the wdth
of the RMZ or UMA (Figures 1 and 2).

3. Establishnent of Remaining Strip Centerlines and Subplots.
Remaining strip plot centerlines are located 250 feet apart.

Again, all measurenents are taken from centerlines extending per-
pendi cular from the stream around 'the perineter of the |ake/pond,

or along the axis or edge of the UVA to the harvest unit. Mar k
each centerline origin with a wooden lath and nulticolored flag-
ging as described in Section Il. #1, Flag all subplots and
macroplots as described in #2.

If the last strip centerline will be located within 25 feet from
the RMZ/UMA end do not sanple this strip. If this situation
should occur, |eave accurate comments in the renmarks section of

Card 1A. The final distance to the end of the rRMZ/UMA is then re-
corded on Card 21A.

4, RMZ Large Oganic Debris/Substrate.

Measure large organic debris (M) for the distance specified by

the stream bed substrate (i.e., gravel/cobble or boul der/bedrock).
LCD is neasured as follows:

Begin at the first strip centerline and work downstream \Wile
measuring the 250 foot increnents between plot centerlines record
the stream bed substrate and each piece of LCD. Details on robD
measurenments and the neasurenent distances required by stream bed

-6 -
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substrate are'described in Section IV and Appendix B.

. FI ELD EXAM NATI ON | NSTRUCTI ONS

As a general rule, record subplot information before measuring the
trees in the larger macro plots. This is acconplished by record-
ing subplots as you nmove away from the centerline origin, then
record the-macro plots as you return to the stake. Awecid walking
in subplots until they have been recordad. Wwhen working in groups
of two have one person record subplot data while the other person
records macro plot data (tree data).

A. Tree, Snag, and Stunp Measurenents

Record all live trees taller than 4.5 feet. Live trees less than
4.5 feet tall and within the subplot are recorded as shrubs on
Cards 3A and 3B. Use Cards 2A and 2B to record live trees, snags,
and stunps. Record trees by their respective species codes and
diameter at breast height (dbh). Tree and snag dbh are recorded
in four inch size increnents: i.e. 0 =~ 3.9, 4 = 7.9.., etc.

Record recently cut stunps (less than five years) by an "r" and

ol der stunps are recorded wth an »s". Do not record stunp spe-
cies code or dianeters.

B. Cover Type Measurenents (including dead and downed woody nmate-
rial)

Use Cards 3A and 3B to record the species present and their per-
cent of coverage wthin individual subplots (Section II, Part 2).
Record the first and second dom nant shrubs, and the first and
second domnant herbs, by their genus species code nanes. Code
names are created by ordering the first tw letters of the genus
and the first two letters of the gpecies nanme together.

For exanple: The species code for Qregon oxalis is OXOR. Species
codes were adopted from Garrison et. al. 1976. Once two dom nants
have been identified for the shrubs and herbs, ocularly estinate

their total percent coverage. Follow the sane procedure for the

following categories: total shrubs, total forbs, total gram noids
(grasses and grass-like plants), downed wood (three classes), or-

ganic ground cover (including litter, duff, nosses, and |ichens),

water, rock, and bare mneral soil. Record percentage of downed

woody material, four inches in diameter or greater, using the |og
deconposition classes found in Appendix H
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C. Remar ks

Use Card 1a for remarks. Remarks can include: descriptions of the
best way to find the site in the future, including directions for
easi est access, comments about condition of the stand that may be
useful in characterizing RMZs and UMAs, observations on soils, in-
sect infestations, mechanical damage to trees, disease infection
centers, animal damage, and the general vigor of the stand. Note
any inter-planting within RMzs and UMAs, rock outcrops, mass nove-
ment, sStreans, severe exposure, dry or wet areas, wldlife use or
fish sightings. Wen wldlife, V\A'Ydlife sign, or fish are seen,
record species, activity, total numbers, etc.

V.  DESCRIPTION OF FIELD MEASUREMENTS AND USE OF PLOT CARDS

There are three types of data cards (Each with side A and B):

Card 1 -- w®Mz/uMA LOCATION, GENERAL | NFORMATION, AND LOD
Card 2 -- STRIP PMr DATA
Card 3 -- SUBPLOT DATA

Use only one Card IA (and LB, if necessary) for each RMZ or UMVA
Grcle whether it is an RMZ or UVA that is being sanpled on Card
1. Use Cards 2 and 3 (and their continuation cards, as necessary)
for each strip. Number all cards for an rMz or UMA consecutively
in the upper right corners. Duplicate Card 3's may be required
within a strip. Instructions and codes for filling out data
fields are provided in this section and Appendix A

Wien filling out cards, USE LEADING ZEROS THROUGHOQUT. Fill in all
fields. The only time a field should be left blank is when it was
not possible to measure the variable. In this case a circle

should be drawn around the field to indicate it was left blank on

purpose. A "g" neans "there was a neasurenment taken and the value
was o",
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Card 1 ~ rMz,/UMA LOCATI ON, GENERAL INFORMATION AND LCD

Compl ete one Card 1a/B for each rRMZ/UMA. Draw a sketch of the
RMZ/ UMA being sanptea in the rMz/UMA profile area. For an RVZ,
drawthe downstream vi ew of the streamand streambank as viewed
fromthe streamchannel. For UMAs an aerial view is drawn ap-
proxi mati ng the UVA shape. Here is an exanpl e:

Stream Channel Profile (view downstream)

Field 1 - RMz or UMA Nunber (3characters)

I ndi cates which RVZ or UMA 1S being sanpled. rMzZ/uMA nunbers be-
gin at 001 and continue, one at a tinme, as newsites are sanpl ed.
Circle RMZ or UMA to properly identify which is being sanpl ed.
Field 2 = FPA Nunber (7 characters)

Use the 5 digit nunber preceded by the 2 digit DNR region identi-
ficationnunber. Exanple: for the Central Region: 0 4 17 2 3 4.

Field 3 = pate (6 characters)

Record the nmonth, day, and year of sanpling effort. For exanpl e:
record June 20, 1988 as 9o gyg,_g g8 8. PHing ™

Field 4 - Landowner (25 characters)
Record fromFPA.
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Field 5« Field Cew (eight characters)
Record the first two letters of your first and |ast namnes.

Do this for all the crew menbers who hel ped sanple that por-
tion of the RMZ/UMA.

Field 6 - Location _
Record township, range, and section. T 1 5R 4 8 E S 0 2.

Field 7 -'Elevation (2 characters)

Enter the elevation at the mdpoint of the RMZ or UMA to the near-
est 100 feet. This neasurement is recorded from U S GS Quadrant
Maps or the harvest unit nap.

Code Act ual Elevation
05 500 feet
38 3,570 feet
35 3,540 feet

Field 8 = Stream (15 characters) .
Print the name of <the stream here. Enter the name as designated
on the USGS 7 1/2 or 15 mnute Quadrant Maps or official water

type maps. In some cases, no nane will be available. On others,
a named stream mght branch into an unnamed tributary. If no nane
is given, record stream as "unknown". In the case of unnaned
tributaries, identify each by "Tribi," wprib2," etc., on Card 1

and the FPA nap.

Field 9 - Water Type (1 character)
Codes 1-5. Record from FPA or water type map. On Type 1 water of
statewide significance, add a "+" to the water type.

Field 10 « Stream Substrate (1 character)

Record the domnant substrate in the stream bottom where the LCD
sanple was taken, as follows:

Code Substrate
G G avel /cobble (Less than 50% of the dom nant
stones are <1p inches in dianeter)
B Boul der/bedrock (More than 50% of the dom nant
stones are > 10 inches in dianmeter and/or unbroken
bedrock)

Field 11 - Harvest Unit Area (3 characters)
Record acres of harvest from FPA

Field 12 - LOD distance (4 characters)
Record the distance in feet required to collect the LCD data.

- 10 -
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Field 13 - RMZ Lenath Measured (5 characters). _
Determne total length (feet) sanpled. This is acconplished by
mul tiplying the (nunber of strips - 1) by250.

Field 14 ~« RMZ 1 or 2 sided (1 character)
Record whether the RMZ sanpled is one or two sided.

Field 15 - Distance to RMZ/UMA end (3 characters)
Record the-remaining distance in feet from the last strip to
the end of the RMZ/UMa.

Field 16 = UVA Area (2 characters)
Record acres from FPA

Field 17 = UMA type (2 characters)

Record the code best describing the dom nant UMA vegetational
characteristics:

UF = Upland Forest
FW = Forested Wetland
B = Bog (carex, sedge, etc.)

Field 18 - UMA lenath neasured (3 characters) _
Determne total length (feet) sanpled. This is acconplished by
mul tiplying the (nunmber of strips = 1) by 250.

Field 19 « Distance to Nearest Road (4 characters)

Record distance from RV or UVA to nearest passable road in incre-
ments of 50 ft. Determine by either measuring while in the field
or from U S GS. Qadrant Mps. Code neasurements as follows:

0 to 50 ft.

51 to 100 ft.
101 to 150 ft.
151 to 200 ft.
201 to 250 ft.

S n

MO WN -
—

Fields 20 and 21 = Distance to Nearest Water and \Water Tvpe
Do this for UMAs only.

Field 20 -~ (4 characters) Record distance (feet) from UMA
to nearest stream or water body that is typed a 1, 2, 3, or 4 wa-
ter.

Field 21 - (1 character) Record water type from official
water type maps.

- 1] =
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Fields 22 and 23 = Distance to Nearest Vegetative Type_ Chanse
and Tvype
Do this only for UMAs surrounded by a clear-cut.

Field 22 « (4 characters) Record distance (feet) from UWA
to the nearest vegetative type change.

Field 23 « (2 characters) Record the vegetative type as
follows:

Use the first <character to describe vegetative type.

Code Vegetative Tvpe
1 Grass-.forb
2 Shr ub-seedl i ng
3 Sapling (<3" dbh)
4 Pole
5 Uneven-aged mature
6 Even- aged mature
z Ri pari an
8 Gher (Specify type in Remarks Section.)

Use the second character to specify the following characteristics
of the vegetation:

Characteristic
Open coniferous
Open deci duous
Open mxed coniferous/deciduous
Cl osed coniferous
Cl osed deciduous
Closed mxed coniferous/deciduous

)
o}
e N %

For exanple, an open stand of mnmxed pole tinber would be described
as 4 3.

Fields 24, 25, and 26 =~ LOD

Measure each piece of TOD within the required di stance, by stream
substrate, wthin the ordinary high water narks from the beginning
of the RM. Record LOD lengths in Field 24, diameters in Feld
25, and type in Field 26. See Appendix B for details and illus-
trations.

- 12 -
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Field 24 = (4 characters) Record LoD length to the nearest
foot. Measure from the larger end toward the narrower end of the
log to the point where the diameter is 4 inches. Record wx® (the
distance within the highwater nark) and *"y" (the distance outside
the highwater mark) separately. "Y" lengths can be estimated to

five foot increments. Always neasure the "X" length to the near-
est foot.

Field 25 = 52 characters) Record the dianeter taken at the
larger end of the log, and within the highwater mark.

Field 26 = (1 character) Specify the type of log with the
foll owing codes:

Code Loo Type
c Coni fer
Har dwood
Unknown

IS

NOTE:  If you run out of space on Card 1A, use Card 1B to continue
recording MD pieces. Make sure you fill out Field 1 and the page
nunbers on all continuation cards.

Card 2 - STRI P pror DATA

Use one Card 2A and multiple Cards 2B, if necessary, for each
strip plot. Fill out Field 1 as on Card 1a.

Field 27 - stream direction (3 characters)

Measure streamdirection where the strip centerline meetst he wa-
ter. Record direction of flow to the nearest degree (1-360), Uus-
ing |eading zeros. Be sure to adjust the conpass to the declina-
tions provided in Appendix C

Field 28 - strip Nunber (3 characters)

Wiere an RMZ is located on both sides of the creek, or when mea
suring strip plots on both sides of a UVA axis, use separate sets
of Cards 2 and 3 for each side. The first 2 characters (digits)
refer to the strip within the UMA or rMZ. The last character (al-
phabetical) identifies which side of the stream or UMA axis the
strip plot is on, as follows:

RMZs: Facing downstream use "L" or "Rr" to identify which
streanbank strip is on.

UMAs: Facing along the axis or edge, use *r" or "rR" to identify
the side of axis or edge the strip is |ocated.

- 13 =
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For exanple, @ 2 R is the third strip in this RMZ or UWMA and it
is on the right streambank as you face downstream or to the right
of the UMA axis or edge as you travel away from the UVA axis
origin or edge.

Field 29 - cCanopy (2 characters)

Record percent of ~canopy closure over the center of the stream
Ex: 100% = total canopy coverage. Canopy is measured in 5% incre-
ment s. See Appendix D for canopy calculation instructions.

Field 30 = Stream Wdth (3 characters)

Measure stream width, between highwater marks, at all strip
centerline origins and record depth to the nearest foot.

Field 31 - Stream Depth (2 characters)

Measure depth wth graduated rod to the nearest tenth of a foot at
four points across stream as described in Appendix E directly
under where the strip centerline would cross. NOTE: Depth is av-
eraged between the ordinary high water marks. If depth can not be
determned circle the field and Ileave it blank.

Field 32 -~ Stream Gradient (2 characters)

Standing at water's edge, determne average stream gradient (per -
cent) between strip boundaries (i.e., from 25 ft. above to 25 ft.
below the strip center [line).

Field 33 « RZ (Rparian Zone) Wdth (3 characters)

Record the Rparian Zone (RZ wdth (feet) along strip centerline
between points where the vegetation changes from a wetland to an
upland  pl ant communi ty.

Field 34 = Strip Azimuth (3 characters
Record azimuth from stake along strip centerline.

Field 35 -« Siope (3 characters)

Measure slope (percent) from stake along steepest gradient up

sl ope. If there are multiple slopes <calculate an average. Slope
adjustment tables and conversion of steep slopes to horizontal
distances are provided in Appendices F and G
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Field 36 « Slove Asvect (1 character)
Record the aspect of the hillside where you neasured sl ope.

Code Asvect Code Asvect
1 North 5 Sout h
2 Nor t heast 6 sout hwest
3 East 1 West
4 Sout heast 8 Nor t hwest
9 Level or Rolling

NOTE . If there are multiple slopes nmake a note on Card 2 of
the different slope aspects. Do not record a single aspect
unless one aspect is in the vast mgjority. Again make note
of this on Card 2.

Fi e)ld 37 - Tovocrravhic Site (Phvsiosravhic Location) (1 charac-
ter

Topographic site provides a description of the sanple plots wth
regard to water concentration or dispersion characteristics as in-
dicated by the local physiographic variations wthin the stand.
Scale of recognition is that of spur ridges and draws.

Code Desgcription

Sharp ridgetop

Fl at ridgetop
Sidehill = upper 1/3
Sigdehill - mddle 1/3
Sidehill - | ower 1/3
Canyon bottom

Bench or Terrace
Broad flat

o0 oy (s L o=

NOTE : Codes 1, 3, 4, and 5 can only be applied to uMas.
Codes 2, 6, 7, and 8 can be applied to either RMZs or UMAs.

Field 38 = Rz vlant association (8 characters)

Plant associations are used to characterize the habitat sanpled.
Using Forest Service Plant Association Keys, when applicable, the
habitat is characterized into associations. Here the species code
for the associated riparian vegetation is recorded. An exanple of
the Forest Systems Association Concept is provided in Appendix H
The Gfford Pinchot National Forest |Is exampled Wth the nethod to
key out the TSHE/LYAM plant association is shown by an asterisks.

- 15 =
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Field 39 ~ Upland plant association (8 characters)

By using Forest Service Association Keys, again when possible,
record the species code for the associated upland vegetation. An
exanpl e of the Forest %/st_errs Association Concept is provided in
Aﬂpendlx H The Gfford Pinchot National Forest is exampled with
the nmethod to key out the TSHE/POMU plant association is shown by
an asterisks.

Field 40 -~ Final subplct lenath (1 character)

If the final subplot is 10 feet long record a 0 in this space. |If
the final length is not 10 feet record the distance in feet here.
Ex: If the last subplot is 2 feet long record the final subplot

l ength as 2.

Field 41 - Tree (Gass (1 character)

Tree class is used to describe physical conditions of each sanple
tree. See Appendix | for snag types. (Record downed wood as
cover on Card 3.)

Code Tree dass

1 Live tree, undamaged

2 Snag Type 1 =~ Recent dead

3 Snag Type 2 =~ Live tree, 1/3 to 1/2 of the top broken

out
Snag Type 3 = Live tree, dead top.
Snag Type 4 = Oder dead, bark tight
Snag Type 5 = Oder dead, no bark
Stunp 5 yr old or older
Stunp < 5 yr old

[ [Ua [on jon e

Field 42 -~ Species (3 characters)
For each tree (not including stumps), use the fol 1owing codes to
identify species: Exanple, 2 o 2 for Douglas-fir.

Al aska cedar 042 Pacific yew 231
big leaf maple 312 ponderosa pine 122
bitter cherry 760 quaki ng aspen 746
bl ack cottonwood 147 red alder 351
Dougl as-fir 202 Sitka spruce 098
Engl eman spruce 093 subal pine fir 019

rand fir 017 western hem ock 263

odgepol e pine 108 western larch 073
mountai n  henl ock 264 west ern paper birch 376
Noble fir 022 western red cedar 242
Oregon white oak 815 western white pine 119
Pacific dogwood 492 white fir 015
Pacific madrone 361 wi |l ow 920
Pacific silver fir 011 all other hardwoods 999

- 16 =
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Field 43 - Size class (1 character)

Record the dianeter at breast height (4.5 feet above ground
level on the uphill side of the tree) of the trees sanpled in
four inch increnents. See appendix J. Mthods to measure
forked trees can be found in Appendix K. Use the follow ng
codi ng scale:

Size class D aneter increnent (in.)

1 0 -~ 3.9
2 4 = 7.9
3 8 - 11.9
4 12 = 15.9
5 16 ~ 19.9
6 20 - 23.9
7 24 +

Field 44 = Total (1 character)

Record the total nunber of trees, by species, within the sane size
class and tree class, per strip.

Card 3 - SUBPLOT DATA

For each subplot, record data as explained below. Use as nmany
continuation cards (Cards 3A and 3B) as needed to sanple all sub-

plots. For each continuation card, fill out Fields 1, 5 and 28 as
on Cards 1 and 2.

Field 45 = Subolot Number (2 characters)

Nunmber subplots consecutively along strip centerline, beginning at
streanbank, on the upstream side for an RMZ, or the equivalent
upstream side of the axis on a UMA (strip centerlines on UMAs be-
gin at the "upstream end). Al length neasurenments are horizon-
tal measurenents. Slope correction is required on all slopes.

Field 46 = canopv (2 characters)
Record percent of canopy closure from the center of each subplot.
See Appendix D for instructions.

Field 47 ~ Dom nant Shrub (5 characters)

Use standard plant identification codes (Garrison et al., 1976)
based on the first tw letters of the genus and species. There
are two fielés to record the dominant shrubs. The first field is
for the nost dom nant shrub species found within the subplot. The
second field is for the second nost dom nant shrub species.

Dom nance is determned by the shrub that covers the |argest per-
centage of the subplot, not by the physical size of the shrub.

- 17 -
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Field 48 - Domshrub (1 character)

Il?ecord the coverage_class of the two domnant shrubs as fol-
OWs:

Coverase cl ass Percent%ge gg/ plot_cover ed
L] 0

5 = 25%

25 « 50%

50 « 75%

7.5 « 95%

95 « 100%

SO W MO

Field 49 - Shrubs (1 character)

Record the total (combined) coverage class of all shrubs wthin
the subplot. Use coverage classes listed for field 48.

Field 50 -~ Dominant herbs (5 characters)

Use standard plant identification codes (Garrison et al., 1976)
based on the first two letters of the genus and species. There
are two spaces for domnant herbs. The first field is for the
nmost domnant herb species found within the subplot. The second
field is for the second nost dominant herb species. Dominance is
determned by the herb that covers the largest percentage of the
subplot, not by the physical size of the herb.

Field 51 = Domherb (1 character)

Record the coverage class of the two domnant herbs w th codes
found in Field 48.

Field 52 « Forbs (1 character)
Record the total coverage of all forbs, not includi ng grasses or
shrubs, in the coverage class codes listed in Field 48.

Field 53 - Gamnoids (1 character)

Record the total coverage of all grasses and sedges in the cover-
age class codes listed in Field 48.

Fields 54 to 60 Cover Tvpe_ (1 character)

These fields describe cover at the qround |evel exclusive of |iv-
ing vascular plants. pwi, DW, and DWB are downed woody material
in different stages of deconposition. An explanation of these
three classes is provided in Appendix L. \Water cover is based on
open water. Rock coverage is based on exposed rock. Soil cover-
age is based on exposed soil. OGC is organic ground cover and
includes litter, duff, nosses, lichens, and fungi. OCGC does not
include the downed woody coverage that was recorded earlier.

- 18 =
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Figure 1. Riparian Management Zone (RMZ) Main strip plot‘
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Figure 2. Upland Management Area (UMA) Main st ip & subgp
s
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FI ELD DATA SHEETS
There are three types of data cards:

Card 1a -- rMzZ,/UMA LOCATION, GENERAL | NFORVATI ON
Card 1B -- RMZ/UMA NMND

card 2A -- STRIP PLOT DATA

Card 2B -- STRIP PLOT TREE DATA (continued)

Card 3A -- SUBPLOT DATA

Card 3B -- SUBPLOT DATA (continued)

Use only one Card 1 (and 1a, if necessary) for each RMZ or
UMA, Use a separate set of Cards 2 and 3 (and their con-
tinuation cards, as necessary) for each strip. Nunber all
cards for an =wrMz or UMA consecutively in the upper right cor-
ners. Miltiple cards may sonetines be required within a
strip. Instructions and codes for filling out each data
field are provided in Section IV of the Field Procedures
Handbook.

Examples of field sheets are included in the follow ngh pages.
in t

Smal | digits under fields refer to field nunbers e hand-
book, Section IV.

NOTE: when filling out cards, USE LEADING ZERCS THROUGHOUT.
Card 1 - RMZ/UMA LOCATION , GENERAL |NFORVATION AND LOD

Conpl ete one Card 1 for each RMZ or UVA. Use the reverse
side to draw a sketch of the RV or UVA being sanpled and for
any remarks. Also, for an RMZ, draw a representative profile
(cross-section) of the streambank as viewed from the stream
channel | ooking downstream See illustrations in handbook.

Card 2 « STRIP PLOT DATA

Use one Card 2A and multiple Cards 2B, if necessary, for each
strip plot.

Card 3 - sUBPLOT WATA

Cards 3A/B are used to record subplot data. Use as nany con-
tinuation cards as needed to conplete sanpling all subplots.

/5/

-/
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CARD 1A -- TRMZ/UMA LOCATIQN, GENERAL | NFCRMVATI ON
* +* .
UMA FPA 121314 pate (PRIASIA/)I  pg [ of
oo LLGIST e (Bl 20T vaee (GIGSIZ1 H
" W “Field Crew
Landowner IQI...IQ._I_I_I_Iml_l_.l_l_lzlul_.l_l_.l_.I_I..l_.I..l_I_i_.l g1 crey
S0
hé}.,ocation TlilﬂRiﬁlEié]Sld}l}l A;l?.].e\val‘t:'um 1 1o 5
6 7 (100s of ft)
“Strean HEE N . <w§e I3 Strean substrate |6
Si zes From FPA Measur ed
* H t Unit ( ) 5157 11 |
*Lgtgvedsi stance oo g2l 1?’&‘? 12
<RMZ length (feet) jgé__g._ 13
A RMZ 1 or 2 sided

*Di stance to RMZ end

X UMA area | 1|
*UMA type

FUMA length rmeasured (feet)

Distances (ft) to nea eswf"—
road (L[ gkl Water |LI_| || tvpe | | vesecation ||| | | mpe |||
1 20 21 2% —/‘/21’

RMZ Profile (Downstream view} Remar ks:
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CARD 2A -- STRIP PIOCT DATA

\\
Ruzyuma | L] 9|ST vy J ot ¥
(number)
Stream directionJZI ]|$ Str:lp gj 1_| Q{ Canopy \ 5|5/ Wldth |§ZX
degre 28 (f
Depth |w Gradient | g’bl%} RZ width |¢|Z| J|  sStrip azimuth |7lff>|5_¥
ft} 32 (%) 33 (ft) 34 (degrees)
Slope | d]f]ﬂ Slope aspect [é’__] Topographic site lfl
35 (%) 36 37
Rz Plant Association [Z]_S_lﬂg/{é]f[;_ﬁ}[m Final Subplot Length I%
38 ) p 40
Upland Plant Association |’1”[2|_&j|§|/|f|9|ﬂ?]gq Field Crew l/;]}IU[élﬁ'i Il A J1 D
39
---------------------------------- TREE DATA ===smmmc—cemmeeece——seecsomcoeaeee
Size Class 1 2 3 4 5 6 7
Range <4 4_ - 7.9 8§ « 11.9 12 = 315.9 16 = 19.9 20 = 23.9 >24
Qlﬁ&s_Snec1esJLz3_ClML Class Species Size Class Total
43 41 42 43 44
[N Ll 30 N T T T | ||
-1-1 -1

|
RISy 4| 14 |
1z UYLl 14 -
=N By 14
= 1]
e -1 5]

|
||

0 S T U || ||
| |-

-
|| -] -
|| —



CARD 2B -- STRIP pLOT TREE DATA (continued)

rRie /oA |_|_|_| Pg __ Of .
1 (nunber)
Stgé p (%’u%ﬁér’)'

---------------------------------- TREE DATA w—=ewucreoorecccreccrsneerceereommeew
Size cClasses: <4 4 =7.9 8 =11.9 12-15.9 16 = 19.9 20 = 23.9 >
GO ass Species Size Class Total d ass ass Species Size Class Total
41 42 43 44 42 43 44
S N U O U ! |-1 l l| | -1 -1 | _| |-
(L 1-1-1-1 [ |- | -1 |-1-1-1 |_| |-
[ Y (o |- U I I Y |_| [
b =111 [ |- -1 |-1-1-1 |- |-
Il -1-1-1 [ . It -1-1-] |- |-

(-l 1-1-1-1 | _| |- | -1 [-1-1-1 L1 |1
I I Y Y Y |1 |- | |- |-1-1-1 |- |-
N Y Y Y | _I |- | |- |-1-1-1 || ||
_t I-1-1-1 || |- |- |-1-1-1 |- |_|
10 IR N O O I |1 9 I Y Y Y || ||
U I S T | | || -1 I-1-1-] |- |-

10 IR U || |- -l 1-1-1-1 |1 ||
R A Y Y B | _] |- W00 T U |1 |-
0 T O NS |_1 |- -1 1-1-1-] || |-

IR T R L] |- -1 1-1-1-1 |_| |-

Il =111 [l |1 |- |-1-1-1 |- -1
T O D Y |_] || 0 N O O |- |- |
N R U DO [ |- P B B Y || |-

[ O U | Il .1 1-1-1-1 || I
DR Y B Y | |- It 1-1-1-1 |_| |- |



CARD 3A -- SUBPLOT DATA ,
) e
@\?/UMA BEN] Pg _?of j
{number)
reeld Oew [AINICH|  |inlelTIO)
strip |14 subplot [gb]1] canopy |7|5]
28 45 46 (%)
Cover  Codes: l=trace-5% 2=6-25% 3=26=«50% 4=51-75% 5=76-~95% $6=96-100%
Dominant _ Shrub |£}Wi31€]_| DonShrub Col Shrubs |fg Forbe |l Granminoids |||
4 52 53
Doni nant _Shrub |o|‘b[}_\l->] | DomShrub |Z DW1 ?| DW2 é@[ DW3 I_GZ_,L
48 5 5
Domi nant Herb ILIEIFHV} Donterb |3] wWater |/| Rock |/|
5 57 5
Domi nant Herb [f01 m]é,p_ |7 Herb | soil D] oGC ;;'
51 9 60
subplot [BIZ}- canopy 3|7
46 (%)
Cover  Codes: |=trace-5% 2= 6 -25% 3=2¢~- 50% 4=51-75% §=76~95% 6=96-100%
—
Doni nant  Shrub [/ﬁng;j_] Domshrub |3| Shrubs [§| _Forbs |{,] Gam noids ! f
48 49 5
Doni nant _Shr ub |c_1y;_>|gg§+ DomShrub | Z} DW1 | ]| Dw2 (2 DW3 EZSI
48 54 5%
Dom nant Herb ]L[‘ﬁlﬁvj—[xﬂ( [ DomHerb |S]  water @[ Rogk |[]]
51 3 5
Dominant Herb ]Jdlgl_vg\l:l_|_[ DomHerb |3 | Soil 57 oce |&
50 51 | M 60
Subplot @:ﬂ : cangpy |70
45 46 (%)
Cover Codes: 1=trace~5% 2=6-25% 3=26-50% 4=51-75% 5=76~95% 6=%6-100%
Domi nant___ Shr ub |ﬂ\!é’[flg|_[ DomShrub |Z}f Shrubs |S| Forbs |Q Graminoids ]\_I
48 52 53
Domi nant __ Shrub —}[Hﬂlbi}:\—»\ DomShrub || DW1 DW2 DW3. [Sé
48 55 6
Domi nant  Herb ]Dmlol\'(-}_] DomHerb (5] Water k% Rock 1%3
51 5
Dominant Herb lflblw\ly_\j DomHerh |j/[ Soil g& oge |l
51 60



CARD 3B -- SUBPLOT DATA (continued)
RMZ/UMA | _|_|_| Pg _ of .
1 (number)
Field Gew |y [_{_I_|.] 5
b e e et e e e T ]
strip {_|_]_| Subplot |-|-| Canopv | -] -|
28 45 46
Cover Codes: 1=trace-5% 2=6-25%  3=26-50% 4=51-75% 5=76-95% 6=96-10
Dominant Shrub | | _|_|_|_| Donshrub |_| Shrubs |_| Ferbs |_| Gaminoids
47 48 49 52
Dominant Shrub |_|_|_|_|_]  DomShrub |_| Dwi ||  DW2 [_| w3 ||
. 47 48 54 55 5
Dominant _Herb |_{_{_} |_}1 Donterb | |  Water Rock |_|
50 1 57 58
Dominant Herb |_|_|_|_|_| Domterb | _| soil |_| oce |_|
50 59 60
subplot |-|-| canopy |-|-|
45
Cover Codes: |-trace-5% 2=6-25% 3=26-~50% 4=51-75% 5=76~-95% 6=96~-1¢
Domi rub |_|_|_|_1_| Donthrub |_| Shrubs |_| EBorbs |_| Gaminoids
47 48 49 52
Dominant Shrub |_|_|{_|_|_| Donhrub | _] DW1 |_| DwW2 |-| DW3 |_|
47 48 54 55 56
Dominant Herb |_|_{_|_{_| Donterb |_{ \ater |_| Rock |_|
50 51 57 58
Domina o ||| || Donterd J_|  sein [ | osc |
50 51 9 60
Subp4%ot _1_| Caggpz |-1]-
Cover Codes: | =t race-5% 2=6- 3=26-50% =51-75 8=76-95% 6=96-16
Dominant Shrub | |_|_|_1_| Donthrub |_| Shrubs |_| Eorbs |{_| Gaminoids
47 48 45 52
Dominant_Shrub |_|_|_|_|_| Donhrub | _| pwi |_| pw2 |_| DW3 |_|
47 48 54 55 56
Dominant Herb |_|_|_|_}_] Donterb | | Water |_|  Rock |_|
50 Bl 57 58
Donminant Herb |_|_|_]_}_| DonHerb | _] Soil |_| OC ||
50 51 59 60
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MEASURING LARGE ORGANIC DEBRIS (LOD)

Any piece of wod at least 4 inches in diameter at the snall end
and 10 feet long is considered LOD, including live trees. The
log (or tree) nust be partially or conpletely wthin the ordi-
nary high water narks. In other words, it nust have potential

to influence flow during ordinary high water conditions.

NOTE: The ordinary high water nmark is distinguished by the veg-
etation 1ine, and the soil surface should be organic, not a

gravel bar. priinary Hgh bater Mark
e

‘\-;—'-—-——“_-'—-_—‘—_‘

S —

Measure log dianeter (Field 23) at the wdest part, but avoid

going beyond the "flare" at the big end of a |og. Measure
length (Field 22) from the 4-inch dianeter point to the large
end. If a log has a root wad on it, neasure the Ilength to the

bottom of the root wad.

Nh&u

If a single log is broken into tw separate pieces, it counts as
two pieces of LOD If the pieces are still attached, count it
as one piece. Always rmeasure lengths within ordinary high water

mark, but you may estimate portions of LCD logs that extend for
a long distance on shore and add the neasurenent and estinmate to
arrive at total length for a piece.

Streesm deel J/——'/f:____{ gﬁ;ﬁ );
C____W;:-_-‘_ \\* ““““ > s e L@‘-fﬂq: X+>/

If an obviously long piece of LOD is busied with less than 10
f eet showing, record the length as 10 feet.

The substrate type will determne how nany pieces nmust be nea-
sured wthin the 560~foot plot, as follows.

Gravel/cobble -- at least 50 pieces
Boul der/bedrock  -- at least 25 pieces

If you don't get the required nunber of pieces in 500 feet, ex-
tend the study by 25-foot increments until you reach the minumum
number. Don't go beyond 1,000 feet in any case.

If the study length is different from 500 feet, note that in the
Remarks Section and wite "See renmarks" on Card 1 at the top of
the LOD section. This could occur when the RMZ is shorter than
500 feet or when the nunber of LOD pieces is not enough.

w L1 =~



COMPASS
Local Decl i nati ons

Adj ust for magnetic declination Dby county.

East East
County decl County
Adams 21 1/2 Klickitat
Asotin 20 1/2 Lewi s
Benton 21 Li ncol n
Chelan 22 1/2 Mason
Clallam 23 Okanogan
Cl ark 21 1/2 Pacific
Col umbi a 20 1/2 Pend Oreille
Cowlitz 22 Pierce
Dougl as 22 1/2 San Juan
Ferry 22 1/2 Skagi t
Franklin 22 1/2 Skamani a
Garfield 21 Snohomi sh
Gr ant 21 172 Spokane
Grays Harbor 22 172 Stevens
I sl and 23 Thur st on
Jefferson 23 Wahki akum
Ki ng 22 Walla Walls
Kitsap 22 1/2 What com
Kittitas 21 1/2 Whi t man

Yakima 21 1/2

1/2
1/2

1/2

1/2

172
172
1/2
172

172
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TREE CANCPY CLOSURE
SPHERI CAL DENSI OMETER

At  each neasurenent point (every 10 feet along the strip

centerline), the densioneter is set wup according to the

manuf acturer's i nstructions. Each of the points on the
densionmeter is viewed to determine whether it intercepts sky
or trees. The densiometer uses a 96 dot grid. Oh the aver-
age, each dot intercept represents 1% canopy closure. Thi s
estimate will give an error of less than 5% (Hays et al.,
1981). The rmeasurement should be taken four times at each
point, facing in each of the cardinal directions (north,
south, east, and west). These values should be averaged be-

fore entry on the data sheet.
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TO calculate the stream depth, Zirsc diviie the stream width
inte 2t l=ast + equal segments. At =ach dividing coint
measure <the neight Zzom the pottem o the stream o the
ocrdinary high-water 1ark. (Scre arvificial nethed of
marking the Nigh-water =ark in the migdle of the scream nay
be required.y Care shouid be taken ts avoid mneasuring near
boul ders, in large poclis gr cther -otten irrzegularities. Aadd
up all <che . depths "and divide =ze total xy the nunber of
measurements. This is the average scream depth ac this
point. An exanpl e calculation IS shownktelow.

b Channel width

Drdinary Hign
Water Marg

04
p1 = 0.35 £=. Stream Deprh = Sum of Depths (DT)
p2 = 0.65 ft, ¢« of nmeasurenents
D3 = 0.35 ft.
D4 = 0.10 ft. = 1.45 £x. = 0.36 £«x.
DI = 1.45 ft. 4
Figure 8. Determinaticn of stream depth.

The average stream depth for a given reach can be calculated
as the average of the individual stream depths :in <hat reach
(Figure 7). For application of <+his =easurement, S€e WAC
222-24-020 and WAC 222-24- 040.
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Table . - SLOPE ADJUSTMENT N ONE 2ERCENT INCREMENTS
Expansion Expansion
Expansion Factor Expansion Facter
Stope Factor Reciprocai Slope Factor Reciorocai
5 1.000 44 1.093 .814
6 1.001 45 1.097 .910
7 1.002 46 1.101 . 306
a 1.003 47 1.105 .902
9 1.004 48 1.110 .898
10 1.005 1.000 49 1.114 .894
11 1.006 . 998 50 1.118 . 890
12 1.007 . 396 51 1.123 .aaa
13 1.008 .994 52 1.127 .886
14 1.009 . 992 53 1.132 ,884
15 1.010 . 890 54 1.136 .882
16 1.012 . 948 55 1.141 380
17 1.014 . 986 56 1.146 ,876
18 1.016 . 984 57 1.151 .872
13 1.018 . 982 58 1.156 .868
20 1.020 . 980 59 1.161 .864
> 1.022 .978 60 1.166 .860
22 1.024 L9786 61 1.172 .856
23 1.026 .974 62 1.177 .852
24 1.028 .972 63 1.183 .848
25 1.031 .870 64 1.188 .844
26 1.034 . 968 58 1.194 L840
27 1.036 . 966 66 1.199 .836
28 . 1.039 .964 67 1.205 .832
29 1.041 .98? 68 1.210 .828
30 1.044 .960 69 1.216 .824
31 1.047 .986 70 1.221 .820
32 1.050 L9582 71 1.227 .816
33 1.054 . 946 72 1.233 .812
34 1.057 L9448 73 1.238 .808
35 1.060 . 540 74 1.244 .804
36 1.063 .338 75 1.250 .800
37 1.067 .936 76 1.256 .796
38 1.070 .934 77 1.262 .792
39 1.074 .932 78 1.269 ,788
40 1.077 L9320 79 1.275 .84
41 1.081 L8268 80 1.281 . 780
42 1.085 .922 8l 1,287 L7768

13 1.085 918 a2 1.293 .72



Table | - SLOPE ADJUSTMENT fcon't’

Expansion txpansicn

Expansion Factor Expansion iactot
Slooe Sactor Reciorocal Slope Factor Reciprocal
83 1.300 .768 124 1.593 .b2d
84 1,306 .784 125 1.601 520
a5 1.312 ,760 126 1.609 L8118
86 1.319 .756 127 1.617 518
a7 1.325 .752 128 1.624 614
88 1.332 .748 129 1.621 612
a9 1,338 744 130 1.640 810
0 1.245% .740 131 1.648 .608
81 1.352 L7368 122 1.656 .608
Q2 1.359 732 133 1.664 .604
93 1.365 .728 134 1.672 602
%4 1,372 724 138 1.680 .600
95 1.379 .720 136 1.688 .536
96 1.386 L7156 137 1.696 592
97 1.393 712 138 1.704 .588
98 1.400 .708 139 1.712 .584
99 1.407 704 140 1.720 . 580
100 1.414 .700 141 1.728 578
101 1.421 .£98 142 1.736 .578
102 1.428 ,696 143 1.745 574
103 1.436 6% 144 1.783 .572
104 1.443 692 145 1.761 570
10% 1,450 L8690 146 1.769 .566
106 1.457 .686 147 1.778 562
107 1.464 . 682 148 1.786 .558
108 1.472 678 149 1.795 354
109 1.479 674 150 1.803 L350
110 1.486 .670
111 1.494 . 668 DISTANCE CORRECTION
112 1.501 .666
113 1,504 .664 a. Slope dist. x % slope exp. “actor
114 1.516 .6a2 2 adj. slope dist,
115 1.82¢4 660
116 1.532 .658 5. Slope dist. x exp. factor recip.
117 1.839 852 2 Hor. dist.
118 1.547 648
119 1.554 844 c. Siope dist., x Cos. of vert, ingie
120 1.562 .640 % Hor. dist.
121 1567 L5386
122 1,578 832 TREE SF7T GHT CALCULATION
w22 1.585 .BZ8

a. Hor, dist. x {Upger ¥* Lower ¥
= Total Heignt

5. Tan \ - Tan 2 x nar, dist,
= Total Height
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Siope  Distance  Measurement with Conversion 40 Herizental

Jistance - #easurs .8 S:!0D@ C.5LanCe ing Si0pe angie -rom 2cInt
A t2 poInt 8 35 SNOWN ceiow.

Mpasure slope in cercent anti cansuit the slope tables

to determine the expansion factor reciprecal 3T LAt
angle. Multiply  *he reciorocal times <he measurea :jppoe
distance to find tse eaquivalent horizontal distance.

--"'-""'-"ExamoieA“".“""

8cle midpoint

Slope angle = 22% )
Sope distance 7 31"

Plot Center ,—*'“”"”’—-__‘2;_,._f—*
t”f/,,f’d""ﬂf/#,f—»——

From _ o |  the expansion factor reciprocal for 22
percent slope © .974.

.974 x 31'(slope distance) = 30.2'(horizontal distance)

"'“"'**EXAITIUIES*-'-*-"*

If the angle of *ha slope Tfrom eye level above the stake 2 eye

level on the tree bole is measured 1in degrees instead of percent

take the COS of <*ng angle, +imes ke slope distance to find

horizontal distance. ‘Using tie figure in Examoie A:
0
23: =13
C0.5 130 x I1'[slope distance) = 20.2'lhorizontal distance)



Trees with ooiona. 27@ shaped or ‘rreayiar -olet shouid a2lways Se
checxed with a tape wnenever questicnapie. ine irregutar shape of
these boles does not give a true image of tree diameter.

The limiting distance <2 ail questiznable trees must %8 checked with
a tape. Hold e ape at DBH at the “center 5f the <ree”
perpendicular <z a line from the sampie plot cznter 2 the tree.

1

Sample piot center

mezsured center of tree
limiting distance

Determine the limiting distance and comoare it to the horizontal or

slope distance from the sample plot center to the center of the tree
by one of the following methods:

Direct harizantal distance measurement « Measure the horizontal
gistance tram 20I1nT A to paint 3% as illustrated below, and
compare to tree"s tabular limiting distance (Table 2, page M9},

horizontal distance

Y

Plumb 'ines shouid 5e drooped ¢z point 4 and 3 to insure
perpendicuiar measurements {<wo 3 four ounce figning sinkers on
nylon card maxke gooa siump 0oObS).



